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EL  PASO  AND  LOWER  KIO  GRANDE  (TEXAS] 

DIVISION. 

El  Paso,  Tex.,  September  6, 1889. 

The  committee  met  parsuant  to  call  of  the  chairman. 
Present :  Messrs.  Stewart  (chairman)  and  Eeagan  ]   also  Director 
Powell. 

STATEMENT  OF  EDGAB  B.  BBONSON,  OF  EL  PASO. 

The  OHA.IBMAN.  Are  you  familiar  with  western  Texas  and  New 
Mexico  f 

Mr.  Ebonson.  To  a  considerable  extent. 

The  Chairman.  What  opportunities  have  you  had  to  become  ac- 
quainted with  those  sections  of  the  country? 

Mr.  Bronson.  The  opportunities  that  a  man  will  have  who  has  been 
handling  cattle  over  a  considerable  portion  of  the  country  to  which  you 
refer. 

The  Chairman.  Commencing  with  New  Mexico,  state  what  you 
know  of  the  irrigation  that  is  practiced  there,  the  water  supply,  and  the 
practicability  of  increasing  the  acreage  of  land  that  may  be  cultivated 
by  irrigation. 

Mr.  Bronson.  The  bulk  of  the  irrigation  carried  on  at  this  time  in 
the  Territory  of  New  Mexico  is  practiced  under  the  old  Mexican  system. 
It  is  only  within  the  last  three  or  four  years  that  anything  has  been 
done  in  reference  to  the  coming  in  of  organized  capital  with  a  view  to 
developing  the  water  supply.  The  water  supply  as  a  rule  is  meager. 
There  is  an  abundance  of  water  in  the  mountains,  rising  to  great  bold 
streams  at  the  foot-hills,  where  it  sinks  in  large  sections.  It  only  needs 
to  carry  that  water  out  in  canals  to  indefinitely  increase  the  area  of  till- 
able lauds  in  the  Territory, 

The  Chairman.  I  believe  the  Eio  Grande  is  nearly  dry ;  no  water 
running  in  it.    Does  that  often  occur  in  summer! 

Mr.  Bronson.  Very  rarely  occurs.  It  has  occurred  in  seasons  of  ex- 
traordinary drouth.  But  new  conditions  are  coming  up — conditions 
similar  to  those  that  exist  in  the  South  Platte  Eiver  in  Colorado,  That 
river  flowed  a  great  bold  stream  to  its  mouth,  but  the  taking  out  of  the 
caiions  has  run  such  a  drain  on  the  river  that  after  the  snow  waters  and 
spring  waters  are  taken  away  it  is  dry  almost  its  entire  length.  The 
same  couditions  are  succeeding  here  in  the  Eio  Grande  Valley.  For- 
merly, when  it  was  necessary  to  irrigate  the  land,  there  was  an  abun- 
dance of  water  in  this  river ;  but  at  the  present  time  the  conditions  are 
rapidly  changing  to  the  conditions  that  exist  on  the  Platte.  The  changes 
made  upon  the  river  in  the  San  Luis  Valley  are  rapidly  affecting  the 
supply. 

The  Chairman.  How  is  that  affecting  the  inhabitants  below  ? 

Mr.  Bronson.  To  their  absolute  ruin.  It  means  ab!boVa\«>  TxxVviXftXK^^ 
plantations  of  the  Eio  Grande  from  Albuquerque  BOu\.\i*   T\xft  ^\ov^  ^ 
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dying,  and  it  is  impossible  to  make  any  crop  except  one  of  corn.  I 
mean  that  it  is  impossible  to  make  a  crop  of  small  grain — wheat  or  bar- 
ley. There  will  be  water  enough  to  make  a  crop  that  is  planted  in  the 
late  winter  and  harvested  in  June ;  but  the  crop  that  is  planted  on  the 
same  land  early  in  July  and  harvested  in  the  autumn  may  not  be  longer 
made,  nor  may  the  fruit  crop  be  ripened. 

The  Chaibman.  Does  it  affect  people  on  the  Mexican  side  of  the  line 
as  well  as  those  in  the  United  States  f 

Mr.  Bronson.  Equally,  And  it  affects  them  to  a  greater  extent,  be- 
cause the  settlement  there  is  older  and  the  acreage  of  tillable  land  is 
larger. 

The  Chairman.  And  perhaps  the  inhabitants  there  are  dexjendent 
upon  agriculture  f 

Mr.  Bronson.  The  inhabitants  on  the  Mexican  side  of  the  river  you 
may  say  are  entirely  dependent  on  agriculture,  for  this  reason  :  They 
have  no  manufactures.  The  mass  of  the  people  are  agriculturists,  and 
those  who  are  not,  are  merchants  who  depend  on  the  farmers  for  trade. 

The  Chairman.  About  what  is  the  population  of  the  valley  on  the 
Mexican  sidef 

Mr.  Bronson.  On  the  Mexican  side,  from  the  line  above  Quitman 
Cailon,  there  is  a  population — I  think  it  would  be  a  moderate  statement 
to  say  of  25,000. 

The  Chairman.  About  what  is  the  population  on  the  United  States 
side  that  are  affected  in  the  same  way  ? 

Mr.  Bronsott.  Within  a  radius  of  25  miles  of  El  Paso  there  is,  roughly 
estimated,  about  iO,000  to  45,000  population.  That  is  the  population 
of  the  valley  proper  that  is  affected  by  these  conditions.  Within  the 
valley  above  Las  Cruces,  Mesilla,  San  Marcial,  and  Albuquerque  there 
is  an  arid  country  with  a  population  surely  of  not  less  than  30,000 
who  are  directly  affected  by  the  stopping  of  the  water  supply  of  the 
river  in  the  ditches  of  the  San  Luis  Valley  and  below.  There  a  ditch 
was  taken  out  and  nearly  finished,  having  a  length  of  60  miles,  which 
takes  out  about  the  last  available  supply  from  that  stream. 

The  Chairman.  What  amount  of  water  runs  to  waste  in  this  river 
in  flood-time  ? 

Mr.  Bronson.  That  is  a  question  of  a  technical  nature  that  I  can  not 
answer. 

The  Chairman.  It  has  not  been  gauged? 

Mr.  Bronson.  It  has  been  gauged,  and  Major  Mills  can  afford  you 
information  upon  that  subject.  I  can  say  that  for  three  or  four  mouths 
of  the  year  it  runs  at  flood  and  the  channel  is  full,  and  then  there  is  an 
abundance  of  water  for  all  the  land  that  the  ditches  could  be  brought 
to. 

The  Chairman.  If  the  water  is  stored,  you  think  there  is  an  abun- 
dance of  water  in  the  Rio  Grande  to  furnish  water  to  all  the  land  ? 

Mr.  Bronson.  To  every  acre  that  could  be  put  under  cultivation.  It 
flows  a  great  bold  river  every  year  through  the  periods  of  the  flood, 
through  all  the  winter  months,  and  up  to  the  middle  of  June  or  July. 

The  Chairman.  What  amount  of  land  is  there  in  the  United  States 
that  can  be  irrigated  from  the  Rio  Grande,  if  the  water  were  preserved  ? 

Mr.  Bronson.  That  again  is  a  very  difficult  question  to  answer. 

The  Chairman.  It  only  calls  for  a  rough  estimate.  It  is  a  large 
quantity,  is  it  not! 

Mr.  Bronson.  We  have  in  the  valley  of  the  Rio  Grande,  from  here 

to  Quitman,  75,000  acres.    In  the  Las  Cruces  Valley  and  in  other  val- 

Jejs  there  are prpbabl^  250^000  acres.    That  is  pretty  close.    As  to  what 
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tbere  is  in  the  San  Marcial  Valley  and  from  there  up,  I  can  not  say.    I 
should  think  a  million  acres  a  very  low  estimate. 

The  Chairman.  Are  yon  familiar  with  the  topography  of  the  countiy 
at  the  source  of  the  Rio  Grande! 

Mr.  Bronson.  To  some  extent.  I  have  been  in  that  country.  It 
rises  in  the  high  mountain  ranges  of  southern  central  Colorado,  and 
f  ows  thence  through  the  San  Luis  Valley,  and  then  through  the  canons 
of  northern  New  Mexico,  coming  out  pn  the  valley  and  plains  below.   , 

The  Chairman.  What  other  irrigating  enterprises  have  been  inau- 
gurated or  contemplated  in  New  Mexico  besides  those  waters  directly 
from  the  Rio  Grande  ! 

Mr.  Bronson.  Only  two  on  anything  like  a  large  scale.  One  con- 
cerns the  development  of  the  Maxwell  grant,  in  northern  Mexico,  of 
which  you  doubtless  know  a  great  deal.  The  streams  are  small,  and 
they  are  confined  to  a  system  of  small  canals  which  they  are  proceed- 
ing to  take  out.  They  have  availed  themselves  of  the  entire  water  sup- 
ply, and  that  land  is  put  upon  the  market  at  from  $10  to  $15  an  acre. 

The  Chairman.  Hav«  they  made  an  effort  at  the  storage  of  water? 

Mr.  Bronson.  To  no  considerable  degree.  They  have  some  small 
dams.  The  other  enterprise  which  has  l)een  attempted  is  that  of  the 
Pecos  Valley  Irrigation  and  Investment  Company. 

The  Chairman.  You  are  interested  in  that! 

Mr.  Bronson.  Yes,  personally. 

The  Chairman.  Will  you  describe  that? 

Mr.  Bronson.  The  conditions  are  these :  The  Pecos  Kiver,  like  the 
Rio  Grande,  rises  in  Colorado.  It  flows  to  a  point  about  Fort  Sumner, 
where  it  sinks  every  year  a  distance  of  80  miles.  Then  there  comes  in 
from  the  mountains  on  the  west,  striking  out  from  the  margins  of  the 
river,  a  series  of  springs,  which  create  the  Lower  Pecos.  There  a  ditch 
is  taken  out  37  miles  long  and  85  feet  on  the  bottom.  It  is  taken  to  a 
point  35  miles  from  there,  where  a  series  of  new  springs  break  out  from 
the  mountains  affording  another  supply  to  the  river,  from  which  there 
is  another  canal  58  miles  long  and  45  feet  on  the  bottom.  The  two 
canals  will  irrigate  about  300,000  acre^  of  land  as  now  planned.  It  is 
then  the  contemplation  of  the  company  later  to  take  those  ditches  along 
the  line  into  Texas,  and  it  is  the  expectation  of  the  company  that  the 
iftmount  of  land  will  not  be  doubled,  but  very  near  it. 

The  Chairman.  Do  you  contemplate  storage  reservoirs  to  save  the 
storm  waters? 

Mr.  Bronson.  There  is  no  necessity  for  that  under  our  present  plans. 
That  will  become  a  practical  question  when  the  water  supply  of  the 
river  is  run  short  But  we  have  an  abundant  supply  for  at  least  half 
a  million  acres.  That  is  a  definite  calculation  by  one  of  your  own  en- 
gineers, Mr.  Nettleton,  of  Colorado — that  is  to  say,  he  is  one  of  Di- 
rector Powell's  engineers. 

The  Chairman.  By  storage  and  the  saving  of  water  to  its  utmost 
extent  you  might  increase  the  number  of  acres. 

Mr.  Bronson.  It  may  be  indefinitely  increased,  because  there  are 
points  where  you  could  conserve  the  water  through  the  winter.  But 
there  are  no  uses  for  it;  it  would  simply  run  to  waste. 

The  Chairman.  Then  your  additional  land  will  be  in  Texas  f 

Mr.  Bronson.  The  additional  land  will  be  in  the  State  of  Texas. 

The  Chairman.  Making  a  rough  estimate,  about  how  much  land  in 
Texas  could  be  reclaimed  should  you  exhaust  that  water  suy^^^y  t 

Mr.  Bronson.  1  believe  over  a  million  and  a  \ia\f  \w  T«x»«»\  \i^i«^\s«R^ 
the  lower  you  go  to  the  point  where  we  take  out  tiieafe  ca^v^^  Vt»Ns»  n^x^ 
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narrow,  but  passing  the  Texas  line  the  canal  widens,  and  it  could  be 
carried  out  at  least  30  miles  from  the  river  to  a  point  down  about  Live 
Oak  Springs,  below  Fort  Stockton,  a  great  broad  valley  being  on  the 
wes£. 

The  Chairman.  What  is  the  character  of  the  land  ! 

Mr.  Bronson.  It  is  a  loose  red,  sandy  loam,  and  very  deep  soil  under- 
,  laid  with  limestone.    With  the  storage  of  water  the  possibilities  of  that 
enterprise  are  so  large  it  is  very  difficult  to  state  them  accurately. 

The  Chairman.    How  much  of  a  river  is  the  Pecos  in  flood-time? 

Mr.  Bronson.  It  is  a  river  probably  150  to  175  feet  wide,  and  from 
20  to  25  feet  deep.  It  is  a  very  peculiar  stream.  It  is  narrow  and 
deep.    I  have  never  seen  anything  like  it  in  the  West. 

The  Chairman.  Has  it  a  rapid  current! 

Mr.  Bronson.  Very  rapid  current — a  sharp  fall  all  the  way.  That  is 
an  important  feature  in  the  qtiantity  of  the  supply  of  the  water.  It  is 
a  very  rapid  stream.  The  extent  of  the  water  that  could  be  stored  in 
the  four  months  of  idle  season,  in  winter,  is  almost  indefinite. 

The  C^AIRMAN.  Have  any  streams  been  taken  out  ? 

Mr.  Bronson.  Small  streams  have  been  taken  out  at  Pecos  City,  on 
the  Pecos  Eiver,  about  50  miles  below  Mexico. 

The  Chairman.  How  far  is  it  from  where  you  start,  following  down 
the  river  to  the  Texas  Pacific  Railroad  ? 

Mr.  Bronson.  From  the  head  of  the  northern  canal  it  is  185  miles. 

The  Chairman.  And  you  occupy  with  your  canal  what  portion  of 
that  district ! 

Mr.  Bronson.  When  the  canals  shall  have  been  completed  we  will 
occupy  the  country  to  a  point  within  50  miles  of  the  railway.  We  will 
occupy  130  miles  of  the  Pecos.  There  is  a  break  between  of  undesir- 
able country  that  need  not  be  covered.  It  is  indefinite,  but  the  canal 
system  could  be  carried  down  farther  south  100  miles  at  least  if  there 
were  water  sufficient. 

The  Chairman.  What  products  do  you  raise  there  ? 

Mr.  Bronson.  Everything  that  is  raised  in  this  section  of  the  coun- 
try— all  varieties  of  fruits.  The  country  produces  two  good  crops  a 
year.  The  small  grain  crop — barley  and  wheat  and  all  that  sort  of 
thing — is  harvested  in  spring,  and  corn  can  be  put  on  the  same  ground 
and  harvested  in  the  autumn,  but  that  is  not  deemed  the  most  desirable 
crop.    Then  we  are  nearer  the  markets  than  California. 

The  Chairman.  What  kind  of  fruits  can  you  raise  % 

Mr.  Bronson.  We  raise  everything  except  the  purely  tropical  fruits. 
The  orange,  olive,  and  such  things  have  been  tried  in  the  Pecos,  an<l 
they  are  doing  very  well.  The  grape,  apricots,  figs,  and  all  kinds  of 
apples  can  be  raised. 

The  Chairman.  Are  there  any  other  opportunities  for  irrigating  in 
Texas  further  east  except  on  the  Pecos  f 

Mr.  Bronson.  Yes,  on  the  Nueces. 

The  Chairman.  Where  does  that  river  rise  ? 

Mr.  Bronson.  That  rises  in  the  Blue  Eange,  north  of  San  Antonio, 
and  flows  generally  south  through  southern  Texas  into  the  Gulf. 

The  Chairman.  How  much  of  a  river  is  that  ? 

Mr.  Bronson.  It  is  a  dry  stream  below,  after  coming  out  of  the 
mountains.  But  coming  down  it  is  a  stream  that  will  run  100  feet  wide 
at  the  canons,  and  be  78  feet  deep.  It  is  a  large  stream.  There  is  a 
project  to  take  the  water  from  the  canon  of  the  Nueces  and  carry  it  east 
out  oi  the  valley.  A  charter  is  granted  for  that  purpose,  and  the  com- 
panyhas  been  organized^ 
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The  Chaibman.  What  crops  can  be  raised  on  the  plains  of  western 
Texas  without  irrigation? 

Mr.  Bbonson.  Nothing.  In  seasons  of  heavy  rains  occasionally  a 
light  crop  of  corn  is  made.  Bat  it  is  so  entirely  untrastworthy  that  it  is 
not  mentioned. 

The  Chairman.  You  have  been  over  the  Nueces  and  understand  the 
topography  of  the  country  at  its  source.  State  whether  there  are  any 
opportunities  there  for  storage  reservoirs. 

Mr.  Beonson.  The  opportunities  are  excellent,  because  the  character 
of  the  country  is  especially  adapted  to  that  purpose.  The  streams  lie 
deep,  and  they  are  crossed  at  different  points  by  dikes  of  rocks,  at 
which  points  storage  reservoirs  or  dams  could  be  made  without  great 
expense.  When  you  get  down  to  that  lower  country,  as  a  rule  the 
8tr«;ams  are  broad,  and  they  flow  great  bodies  of  water.  At  those  points 
cheap  dams  could  be  put  in  that  would  accumulate  the  water  and  make 
l)ossible  the  tillage  of  a  great  deal  of  land. 

The  Chairman.  Is  there  any  person  you  know  who  is  familiar  with 
that  region  of  country  and  who  can  give  us  a  report  on  it  f 

Mr.  Bronson.  I  do  not  know  of  any  one  here  at  the  present  time. 

The  Chairman.  How  can  we  get  that  information  without  traveling 
over  the  country  t  In  the  absence  of  railroads  it  would  be  difficult  for 
us  to  travel  over  these  sections. 

Mr.  Bronson.  You  mean  southwestern  Texas? 

The  Chairman.  Yesj  and  in  northern  Texas  where  irrigation  is  re- 
quired. 

Mr.  Bronson.  I  should  think  that  Mr.  Streeruwitz,  the  State  geolo- 
gist, could  give  you  that  information. 

The  Chairman.  Are  there  any  other  facts  in  regard  to  Texas  and 
Mexico  that  you  would  like  to  state  ? 

Mr.  Bronson.  I  would  like  to  state  what  are  the  local  conditions 
here  at  El  Paso :  We  have  a  proposition  here,  the  suggestion  originally 
of  Major  Mills,  for  the  building  by  the  Government  at  this  point  of  a 
great  international  dam.  He  has  studied  the  matter,  and  has  brought 
it  down  to  a  pretty  definite  set  of  figures,  which  he  will  present  to  you. 
But  in  that  connection  I  would  like  to  say  that  we  beg  of  you  that  you 
give  that  question  very  careful  consideration,  because  it  affects  not  only 
the  question  of  irrigation  of  arid  lands,  but  also  the  settlement  and  reg- 
ulation of  certain  international  difficulties  that  we  have  here — diffi- 
culties that  must  exist  until  this  question  shall  have  been  settled.  And 
the  question  involves  the  channel  of  the  river.  It  is  changing,  and  dif- 
ficult and  noisy  litigation  under  international  law  comes  up  over  these 
changes  of  the  river  channel.  Now,  there  has  been  at  this  point,  i)cr- 
hai)8  from  the  beginning  of  the  settlement,  a  dam  maintained  exclu- 
sively at  the  cost  of  the  people  of  Mexico  on  the  other  side,  and  without 
any  contributions  on  our  part,  though  it  is  being  used  by  us  with  equal 
benefits.  But  they  are  now,  in  common  with  us,  deprived  of  the  water 
by  the  drain  upon  it  in  the  ditches  of  the  Colorado;  and  it  seems  to  us 
a  moral  responsibility,  if  not  a  legal  one,  rests  upon  us  to  have  the 
waters  of  the  Colorado  by  some  means  stored.  One  way  is  to  choke  off' 
these  fellows  in  Colorado  and  New  Mexico  who  have  taken  out  the 
water  in  the  face  of  an  undeniable  right.  There  should  be  a  storage 
system  here,  by  which  the  waters  of  the  river  could  be  retained  in  such 
quantity  as  to  enable  the  people  to  cultivate  their  land  under  their  orig- 
inal rights.  We  want  you  to  study  that  question,  as  it  is  one  of  vital 
importance  to  the  people  of  this  section. 

The  Chairman.  The  scope  of  oar  power  does  not  mcJVvxiflLe.  ^  x^wvcl- 
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lueiidatiou  for  Government  work.  Tbe  Government  bas  commeuced 
engineers'  surveys,  and  will  designate  reservoir  sites,  lines  of  ditclies, 
etc.,  and  will  make  estimates  of  the  cost  of  construction,  for  the  pur- 
pose of  informing  the  people  where  they  can  make  homes.  The  Gov- 
ernment will  reserve  all  the  sites  that  may  hereafter  be  designated  as 
suitable  for  reservoirs,  with  the  land  that  may  be  irrigated  thereby. 
But  the  law  making  these  reservations  also  provide  that  the  President, 
by  proclamation,  may  open  these  lauds  to  homestead  settlers.  !N^ow, 
wo  want  to  ascertain  if  any  further  legislation  will  be  necessary  in  that 
direction,  and  if  so,  what !  It  is  our  duty  to  ascertain,  first,  whether 
the  subject  is  of  sufficient  importance  to  justify  the  expenditure  of  so 
large  an  amount  of  money  as  will  be  necessary  for  this  engineering 
work. 

Mr.  Bronson.  There  is  one  other  feature  that  I  wish  to  suggest  in 
this  connection,  and  that  is  as  to  the  desirability  on  the  part  of  the 
Government  of  going  into  expenditures  in  the  West  to  develop  the  arid 
land.  Millions  are  appropriated  yearly  for  the  improvement  of  the 
rivers  and  harbors,  the  promotion  of  local  commerce.  We  have  no  har- 
bors to  improve,  no  channels  to  deepen ;  but  the  commerce  of  this 
country  can  be  fostered  and  promoted,  developed  and  enlarged,  by 
storage  reservoirs  comprehended  in  your  present  study. 

Senator  Reagan.  You  were  asked  the  question  about  what  streams 
there  were  from  which  water  might  be  applied  to  land,  and  you  men- 
tioned the  Nueces.     How  is  it  with  regani  to  the  San  Antonio  I 

Mr.  Bronson.  I  mentionedone  way  in  which  the  project  was  planned; 
but  it  is  possible  also  on  the  San  Antonio,  the  Guadalupe,  the  San 
Oruces,  the  Marquis,  and  even  going  farther  east,  on  the  Colorado. 
There  is  some  farming  land  west  of  Colorado  in  that  section. 


STATEMENT  OF  W.  H.  STEERUWITZ,  STATE  GEOLOGIST  OF  TEXAS. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Streeruwitz.  I  am  a  civil  and  mining  engineer,  and  State 
geologist  for  western  Texas. 

The  Chairman.  Are  you  familiar  with  the  topography  of  western 
Texas  ? 

Mr.  Streeruwitz.  I  am  as  familiar  with  it  as  I  could  make  myself 
within  the  last  ten  months  and  by  short  tri[)S  in  former  times.  1  am  as 
familiar  with  it  as  any  one  here. 

The  Chairman.  Have  you  during  your  investigations  had  your  at- 
tention called  to  the  possibilities  of  that  country  with  regard  to  irriga- 
tion? 

Mr.  Streeruwitz.  Yes ;  I  have  for  a  number  of  years  proposed  the 
building  of  reservoirs  in  the  ftiountains,  because  it  struck  me  that  it 
would  be  a  very  easy  matter  to  do  it,  and  probably  it  would  be  a  great 
deal  cheai)er  than  experimenting  with  artesian  wells.  The  mountains 
in  some  places  come  together  very  closely,  and,  so  far  as  I  could  ascer- 
tain, the  bed-rock  being  very  close  to  the  surface,  it  would  form  a 
number  of  reservoirs  to  cover  say  from  10  to  60  square  miles. 

The  Chairman.  What  is  the  rain-fall  in  that  region  I  Is  it  suificient 
to  fill  a  reservoir  in  the  storm  season  t 

Mr.  Streeruwitz.  There  are  very  few  rains  here  5  buD  when  they 
come  they  come  with  a  will. 

Senator  Eeagan.  Of  what  portion  of  Texas  are  you  now  speaking! 

Mr.  8TBEEBVWITZ.  \Vestern  Texasj  west  of  the  Pecos  Kiver.    So 
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far  as  I  could  ascertain  in  ten  years,  the  annual  rain-fall  within  a  cir- 
cuit of  100  miles  around  Fort  Davis  has  averaged  19.9  inches  in  Feb- 
ruary. Farther  east,  where  I  have  my  tent  at  the' present  time,  I  ha\^ 
bad  within  the  last  three  months  3^  inches  of  rain-fall.  That  is  the  re- 
suit,  so  far  as  I  could  make  my  observations  by  crude  means. 

The  Chairman.  Are  you  acquainted  with  Texas  farther  east? 

Mr.  Streertjwitz.  I  know  Texas  very  well.  I  am,  a  citizen  of 
Texas,  and  have  been  for  twelve  years,  traveling  around  every  year. 

The  Chairman.  What  are  the  particular  streams  that  would  furnish 
water  for  irrigation  if  the  waters  were  stored  in  the  mountains  above  t 

Mr.  Streeruwitz.  The  Colorado  River  of  Texas  might ;  the  Llano 
River  partly;  the  San  Saba  River ;  part  of  the  Brazos  River ;  the  Pecos 
River;  the  Nueces  River;  the  San  Antonio  River;  in  fact,  you  might 
say  any  of  the  rivers  of  Texas — the  larger  ones  that  deserve  the  name 
of  river.  In  eastern  Texas  it  is  not  necessary,  because  we  have  more 
rain  there  than  we  need.  Of  course  in  western  Texas  the  Rio  Grande 
and  Pecos  Rivers  are  of  great  importance.  But  between  those  two 
rivers  we  would  have  to  relv  on  the  rain-fall. 

The  Chairman*  There  are  no  ravines  between  ? 

Mr.  Streeruwitz.  Yes;  but  they  are  in  the  valleys,  and  they  would 
not  do  for  reservoirs.  We  have  here  between  the  mouotains  old  lake- 
beds  running  down  in  sand  and  gravel  many  hundred  feet  in  some 
places,  so  that  the  reservoirs,  according  to  ray  idea,  would  have  to  be 
put  back  in  the  small  valleys  between  the  mountains  themselves.  There 
the  mountains  are  close  together,  and  the  bed-rock  is  not  more  than  10 
or  15  feet  from  the  surface.  If  that  were  not  so  it  would  be  expensive, 
and  it  would  not  pay  to  build  them. 

The  Chairman.  Has  the  subject  of  irrigation  been  discussed  in 
Texas  f 

Mr.  Streeruwitz.  It  has  been  discussed  here  and  on  the  Pecos 
more  than  anywhere  else.  So  far  as  I  know,  and  from  what  I  see  in 
the  newspapers,  it  is  becoming  a  vital  question.  There  is  no  doubt  that 
it  is  one  of  the  live  issues  for  the  Rio  Grande  Valley. 

The  Chairman.  There  is  a  large  amount  of  land  that  could  be  brought 
under  cultivation  from  the  various  streams  of  which  you  have  spoken 
and  the  reservoirs  that  might  be  builtif 

Mr.  Streerxtwitz.  There  is  a  large  valley  extending,  we  may  say, 
from  Sierra  Blanca  down  to  Fort  Davis,  10  miles  wide,  that  is  nearly 
as  flat  at  this  table,  and  of  good  soil.  From  about  a  half  mile  from  the 
mountains  it  is  excellent  soil.  I  made  an  analysis  of  about  twenty  dif 
ferent  soils  along  this  valley. 

The  Chairman.  Then  there  is  a  large  amount  of  land  containing  good 
soil  in  western  Texas! 

Mr.  Streeruwitz.  Excellent  soil.  All  it  needs  is  water.  It  is  very 
good  agricultural  soil. 

Senator  Reagan.  Have  you  examined  the  country  up  in  the  Pan 
Handle  ? 

Mr.  Streeruwitz.  I  was  up  in  the  Pan  Handle,  but  I  made  no  par- 
ticular examinations? 

Senator  Reagan.  Have  you  madean  examination  to  ascertain  whether 
there  are  any  streams  in  that  section  with  which  you  could  irrigate  ? 

Mr.  Streeruwitz.  The  Upper  Brazos.  Its  largest  forks,  the  Salt 
Fork  and  the  Double  Mountain  Fork,  are  hardly  tit  to  iriigate  with. 
One  is  charged  with  brine  and  the  other  one  is  too  strongly  alkali. 
Then  there  is  Clear  Water  Fork ;  but  the  valleys  tkeiek  ai^  uo\»  \»  \i^ 
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taken  into  consideration  for  irrigation,  because  the  expense  of  the  dams 
would  be  too  high  for  the  value  of  the  land. 

The  Chairman.  Have  you  been  through  the  country  to  the  Indian 
Territory,  to  Oklahoma  ? 

Mr.  Streeruwitz.  No.  I  was  in  Oklahoma  for  a  year,  spent  the 
suniuier  in  the  Chickasaw  Nation,  making  examinations  along  the  Santa 
Fer  Eailroad. 

The  Chairman.  Would  they  require  irrigation  there  t 

]Mr.  JStreeruwitz.  In  Paul's  Valley  they  had  excellent  crops  on  the 
Washita  River.  There  is  plenty  of  water  there 5  the  Washita  River  was 
full  of  water  all  summer. 

Senator  Eeagan.  Have  you  any  information  about  the  wells  along 
the  plains  f 

Mr.  Streeruwitz.  I  have  no  information  about  the  wells  there. 

STATEMENT  OF  SENOE  J.  ESGOBAE,  CONSUL  FEOM  MEXICO  AT 

EL  PASO. 

• 

The  Chairman.  Will  you  proceed  and  make  any  statement  you  may 
desire  with  regard  to  the  effect  of  using  for  irrigating  purposes  the  water 
above  here  on  the  Colorado  and  liio  Grande  Rivers!  Explain  how  it 
aff'e<;ts  the  people  of  your  coijntry. 

Mr.  Escobar.  I  would  prefer  to  answer  questions.  On  that  point, 
however,  I  will  state  that  we  consider  our  rights  come  from  the  first 
occupancy  of  the  river.  Having  disposed  of  tbose  waters  for  two  cen- 
turies, we  can  not  now  be  deprived  of  tbeir  use  without  injustice  being 
done.  I  do  not  think  it  would  be  just  to  conserve  all  the  water  as  they 
have  done  in  Colorado  and  deprive  the  people  of  Mexico  of  it.  I  do  not 
think  it  right  to  give  life  to  a  new  people  and  in  doing  so  kill  an  old 
X)eople. 

The  Chairman  About  how  many  persons  reside  in  the  valley  of  the 
Rio  Grande  on  your  side  of  the  line? 

Mr.  Escobar.  In  this  valley,  for  some  miles,  we  have  no  less  than 
25,000  population. 

The  Chairman.  And  this  population  is  dependent  upon  this  water! 

Mr.  Escobar.  Yes. 

The  Chairman.  Does  it  affect  them  below  ? 

Mr.  Escobar.  Not  so  much  below.  The  necessity  for  the  waters 
ceases  at  the  confluence  of  those  rivers. 

The  Chairman.  But  above  that  ? 

Mr.  Escobar.  To  allow  the  water  to  be  taken  out  as  it  is  now  will 
be  to  destroy  the  peoi)le  on  both  sides ;  because  the  life  of  the  people 
is  agriculture.  They  would  have  to  emigrate;  they  could  not  live.  If 
you  will  pass  over  our  side  you  will  immediately  see  the  effect.  Our 
vineyards  have  decreased  one-half,  thousands  of  fruit-trees  are  barren, 
and  the  corn-fields  are  entirely  lost. 

The  Chairman.  This  is  an  unusually  dry  season. 

Mr.  Escobar.  It  is  unusually  dry ;  but  it  is  not  only  on  account  of 
the  lack  of  rain,  but  it  is  on  account  of  the  deprivation  of  the  water  of 
the  river.  Such  a  thing  we  have  never  seen  before.  And  it  is  now 
exceedingly  difficult  to  make  wells,  while  before  this  condition  of 
things  it  was  easy  to  reach  water. 

The  Chairman.  Did  you  feel  its  effect  before  this  season  f 

Mr.  Escobar.  No,  not  before  this  season. 

The  CHA1R3IAN.  When  you  have  a  more  favorable  season  would  not 
tliw  lUMculty  be  removed  t 
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Mr.  Escobar.  Oh,  yes.  In  the  winter  we  expect  to  have  water. 
But  onr  crops  are  already  lost. 

The  Chairmak.  What  have  you  to  suggest  as  a  means  of  restoring 
the  water  to  you  ? 

Mr.  Escobar.  It  seems  to  me  that  proper  legislation  in  Colorado  and 
New  Mexico  could  avoid  that.  Of  course,  I  acknowledge  it  would  be  a 
very  difficult  thing.  But  the  project  that  has  been  presented  by  Mr: 
Mills  is  a  satisfactory  solution  of  the  local  necessities.  His  project  be- 
gins  by  an  acknowledgment  of  our  water  rights,  and  distnbutes  thfe 
water  in  such  a  way  that  we  can  not  claim  more — one-third  to  the 
American  side,  one- third  to  the  Mexican  side,  and  one-third  to  form  the 
current  of  the  river  5  which  will  produce  the  effect  of  avoiding  that  con- 
stant change  every  year  which  has  been  the  cause  of  perpetual  strife  on 
both  sides.  We  are  never  at  peace,  and  we  can  never  be  at  peace  so 
long  as  this  shall  be.  No  matter  what  may  be  done  on  both  sides  of  the 
river,  the  question  will  be  continued  so  long  as  the  river  is  the  boundary 
line  between  the  two  countries.  But  this  proposition  solves  the  diffi- 
culty. The  changing  of  the  river  is  the  feature  that  makes  this  ques- 
tion very  interesting.  Its  adoption  will  awaken  the  sympathy  of  the 
Mexican  Government  so  soon  as  an  official  acknowledgment  of  it  shall 
be  made.    It  is  an  excellent  project. 

Senator  Eeao AN.  For  how  many  years  has  the  Mexican  side  of  the 
boundary  been  populated — as  far  as  you  know  f 

Mr.  Escobar.  Not  less  than  two  hundred  and  seventy  years. 

Senator  Reagan.  What  portion  of  that  time  have  the  people  been 
using  the  water  out  of  the  Rio  Grande! 

Mr.  Escobar.  There  was  in  the  past  a  population  that  could  not  use 
all  the  water,  because  there  was  an  abundance  of  it. 

Senator  Reagan.  How  long  have  the  people  been  using  the  water  for 
irrigation  ? 

Mr.  Escobar.  From  the  earliest  settlement.  The  Spaniards  crossed 
first  into  Mexicp,  and  established  a  settlement,  and  the  other  Indian 
towns  that  were  established  became  Mexican.  They  were  the  first 
towns  on  the  border  of  the  river.  Ever  since  that  settlement  there  has 
been  a  little  dam  above  the  town.  It  has  been  renewed  yearly.  That 
is  the  one  to  which  Mr.  Bronson  alluded.  That  has  been  giving  water 
to  the  Mexican  people  since  that  time,  plenty  of  water  for  irrigation. 
They  opened  a  big  canal  sufficient  to  irrigate  all  the  valley.  That  canal 
we  have  been  using  for  centuries.  But  now  there  is  not  a  drop  of 
water  in  it. 


STATEMENT  OF  MAJOR  ANSON  MILLS,  XT.  S.  ARMT,  OF  FORT  BLISS, 

NEAR  EL  PASO. 

The  Chairman.  We  would  like  to  hear  any  statement  you  may  have 
to  make  on  the  subject  of  irrigation  as  applicable  to  this  country. 

Major  Mills.  I  suppose  you  wish  first  the  general  features  of  the 
project  to  build  a  dam  in  what  is  known  as  the  North  Pass,  about  3 
miles  above  the  city,  and  form  a  large  lake  in  the  valley  above.  So  I 
will  give  them. 

The  valley  above  extends  for  60  miles.  It  widens  gradually,  after 
leaving  the  Pass  going  north,  and  has  at  some  places  a  width  of  4  and 
at  others  12  miles.  But  what  we  have  to  do  within  our  reservoir  will 
only  extend  25  miles  fi:om  the  city. 

The  plan  is  to  build  the  dam,  say  00  feet  high,  and  at  tke  mo^\»  ^«voy- 
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able  point  in  this  pass.  We  have  made  soundings  at  various  places, 
and  have  discovered  two  suitable  locations ;  one  about  1 J  miles  ftom  the 
city,  and  the  other  about  2^  miles.  At  the  lower  place  we  have  one 
end  of  the  dam  in  Texas  and  the  other  in  Mexico.  We  have  another 
advantage  from  the  fact  that  we  could  use  the  Mexican  dam  during  the 
construction  of  the  new  dam,  and  lower  the  water  from  8  to  10  feet,  and 
thereby  have  less  trouble  in  sinking  our  caissons  to  build  the  dam. 

Another  advantage  is  that  the  bed-rock  is  nearer  the  surface  there, 
the  deepest  sounding  in  the  cross-section  being  7  feet.  The  great 
difficulty  in  this  location  comes  from  the  changing  of  the  railroads— 
the  Southern  Pacific  and  the  Atchison,  Topeka  and  Santa  F6.  The 
Southern  Pacific  would  have  to  be  changed  for  about  5  miles  in  order 
to  keep  the  track  out  of  the  submerged  district,  and  that  would  be 
somewhat  difficult  to  do.  The  grade  of  the  Southern  Pacific  is  1  per 
cent.,  or  62  feet  to  the  mile.  That  is  their  maximum.  The  grade  of 
the  Santa  ¥6  is  the  half  of  1  per  cent.,  or  26  feet  to  the  mile,  so  that  in 
order  to  rise  over  this  60  feet  of  dam  from  the  city,  it  would  be  difficult 
to  get  the  Santa  F6  to  increase  their  grade,  because  they  would  have  to 
double  their  engines  to  get  over  the  dam. 

The  upper  location  is  preferable  on  account  of  the  feasibility  of  climb- 
ing the  dam  by  the  railroad  ;  also  from  the  fact  that  it  is  not  so  broad. 
The  dam  would  not  be  so  long,  and  in  that  respect  would  not  be  so  ex- 
pensive, and  yet  in  regard  to  bed-rock  it  would  be  more  expensive. 

Now,  this  elevation  of  60  feet  would  throw  the  water  back  in  the  lake 

15  miles  from  the  upper  dam  and  over  16  miles  from  the  lower,  the  fall 
of  the  river  being  about  4  feet  to  the  mile. 

Mr.  Follett,  a  civil  engineer  with  experience  in  railroads,  was  em- 
ployed by  Colonel  Nettleton  to  do  the  platting,  and  the  map  before  you 
is  his  work.  The  blue  line  [indicating]  describes  the  lake  as  it  would 
exist  when  flooded.  The  average  is  3  miles  in  width  and  16  miles  long. 
It  would  cover  an  area  of  26,000  acres  of  land.  Of  that  26,000  acres, 
16,800  acres  are  in  Texas,  and  all  of  that  but  1,000  acres  are  patented 
to  individuals.  These  1,000  acres  are  supposed  to  belong  to  the  city  as 
school  lands.  That  part  in  Mexico  will  cover  9,400  acres  of  unconfirmed 
S[>anish  grants,  the  Eefugio  colony  grant,  and  the  Francisco  Garcia 
grant.  There  are  about  1,000  acres  of  public  land,  not  covered  by  either 
of  these  grants  or  claims,  in  Texas. 

To  illustrate  the  difficulty  of  arriving  at  the  location  of  the  land  and 
of  ascertaining  to  whom  it  belongs,  it  should  be  explained  that  this  river 
is  constantly  changing.  It  is  inconstant  in  its  flow  and  inconstant  in  its 
position.  The  present  river  is  described  by  this  other  large  blue  line 
[indicating].  There  is  now  a  river  opening  here  [indicating],  and  the 
next  high  season  will  carry  the  river  over  the  Atchison,  Topeka  and 
Santa  F6  track.  This  re.d  line  describes  that;  it  represents  the  prelim- 
inary survey. 

The  Chairman.  This  line  [indicating  the  railroad]  will  have  to  be  re- 
moved ? 

Major  Mills.  That  is  the  preliminary  survey,  made  by  Mr.  Follett 
up  in  the  bluffs. 

The  Chairman.  The  railroad  would  have  to  be  changed  for  16  miles  f 

Major  Mills.  Yes,  in  my  judgment,  it  would  have  to  be.  So  soon  as 
that  river  opens  it  would  change  it  anyway.  There  is  no  abutment 
within  the  range  of  any  railroad  company  that  could  protect  it. 

The  Chairman.  Probably  that  could  be  changed  without  any  diffi* 
culty. 

Major  Mills.  It  would  be  an  expensive  change.     We  shall  have 
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trouble  to  indnce  the  Atchison,  Topeka  and  Santa  F6  Eailroad  to  adopt 
the  new  line  without  compeneatiou  from  the  Government.  That  road 
18  not  now  paying  the  stockholders,  and  it  could  not  be  made  to  adopt 
that  change  without  compensation.  The  Southern  Pacific  could  make 
the  change,  and  they  would  get  a  better  grade.  This  [indicating]  is  the 
present  Southern  Pacific,  and  this  [indicating]  to  this  point  is  the  pro- 
posed change  for  them. 

The  Chairman.  Have  they  laws  in  Texas  and  Mexico  providing  for 
the  condemnation  of  land  for  reservoirs  for  the  storage  of  water? 

[Mr.  HiNTON.  There  are  such  laws  in  Texas.] 

Major  Mills.  I  have  no  knowledge  in  that  respect.  The  river,  at  the 
time  some  of  these  surveys  were  made,  ran  here  [indicating].  1  might 
state  that  I  was  appointed  to  the  army  from  this  town,  and  was  pre- 
viously the  surveyor  for  this  district  and  surveyed  all  the  land  from 
the  New  Mexican  boundary  down  to  El  Paso  and  75  miles  below. 
At  that  time  this  [indicating]  was  the  position  of  the  river.  See 
how  it  has  changed  since.    I  made  those  surveys  in  185S  and  1859. 

This  land  could  be  easily  condemned,  and  it  probably  ranges  in  value 
from  $1  to  $7  per  acre.  The  whole  expense,  therefore,  would  probably 
be  not  over  $100,000. 

The  Ohaibman.  Outside  the  railroad  changes? 

Major  Mills.  Outside  the  railroad.  The  dam  at  the  upper  location 
indicated  would  probably  cost  $200,000.  Mr.  Follett  made  an  estimate 
of  that  last  year.    He  estimates  it  at  $221,000. 

This  project,  I  should  have  explained  in  the  first  instance,  is  for  the 
control  of  the  boundary  and  the  preservation  of  the  lands  adjacent  to 
it  on  each  side.  And  to  illustrate  how  necessary  that  is,  I  would  like 
to  show  you  a  map  that  was  made  by  the  county  surveyor,  Mr.  Heldt. 
That  shows  how  changeable  the  river  is,  and  the  various  complications 
that  are  constantly  rising  on  account  of  those  changes. 

As  shown  by  this  map.  El  Paso  is  situated  on  the  Ponce  de  Leon 
tract.  Here  [indicating]  is  the  pass  where  the  river  has  a  straight  line 
for  3  miles.  There  [indicating]  is  the  lower  Mexican  line.  The  lower 
dam  would  be  there  [indicating],  and  the  upper  dam  here  [indicating]. 
Yon  will  observe  that  the  river  leaves  the  pass.  It  has  always  a  tortu- 
tuous  course,  winding  about.  This  line  [indicating]  shows  where  the 
river  was  in  1849;  this  one  [indicating]  shows  where  it  was  in  1858, 
when  I  made  the  surveys  down  below. 

Now,  if  this  dam  could  be  built,  it  is  believed  that  it  would  control 
forever  the  changes  of  the  river  bed,  and  that  it  would  maintain  a  con- 
stant and  invariable  flow.  So  that,  if  the  river  is  constant  and  in- 
variable, the  sediment  will  stay  in  the  lake  and  the  water  will  back 
clear  through,  and  this  boundary  will  have  no  changes.  To  do  that  a 
boundary  commission  would  be  necessary  to  cut  oif  this  bend,  straighten 
the  river,  and  throw  that  which  would  fall  on  the  Texas  side  of  the 
channel  into  the  jurisdiction  of  Texas,  and  that  which  would  fall  on  the 
Mexican  side  into  the  jurisdiction  of  Mexico.  As  it  is  at  the  present 
time,  in  seasons  of  high  water  most  of  these  lands  are  overflowed. 
The  river  makes  a  sudden  turn,  and  houses  are  carried  into  the  water. 
Then  comes  these  dry  seasons  in  cycles  of  about  seven  years  to  dry  up 
and  kill  new  trees  and  vines,  and  make  it  almost  impossible  to  raise 
anything. 

Before  the  annexation  of  Texas  all  this  land  [indicating]  was  on  the 
right  bank,  or  Mexican  side;  but  since  then  it  has  changed  to  a  <Ie- 
|>OKit  on  one  side,  by  erosion  on  the  other.  Down  below  Ueve  V\\u\\vv»\\- 
ingj  it  is  constantly  changing.    Uere  [indicating]  wc  \iav^  aVwvviXvil 
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land  of  several  thonsand  acrea.  The  river  five  years  ago  was  rnnning 
here  [indicating]  on  the  east  side  of  it*  In  that  high  season  it  made  a 
sadden  change  and  destroyed  the  Galveston  Bailroad,  just  as  will  be 
the  case  with  the  Santa  ¥6  some  day  oat  on  the  bluffs. 

In  order  to  irrigate  their  lands  the  Mexicans  had  to  come  on  Texas 
soil.  They  built  a  dam  on  both  sides  of  the  river  tlirough  Texas  terri- 
tory to  irrigate  their  own  land,  I  mention  that  to  show  the  complica- 
tions that  are  rising  and  will  arise  every  year.  Then  there  are  other 
difficulties  that  may  arise  with  the  collector  of  customs.  With  his  in- 
spectors he  may  observe  a  train  packed  with  goods  and  may  attempt 
to  seize  them  on  account  of  their  being  in  Mexico,  and  it  will  be  diffi- 
cult for  any  court  to  determine  whether  they  are  in  Mexico  or  not.  It 
is  always  difficult  to  convict  in  criminal  cases — cases  of  arson,  murder, 
or  theft.  The  sheriff  on  one  side  may  claim  that  he  is  without  jurisdic- 
tion, having  no  boundary. 

Now,  if  this  project  had  simply  the  object  of  irrigation,  I  could  speak 
with  a  little  more  minuteness  as  to  that. 

The  Chairman,  We  wish  to  know  what  this  dam  would  accomplish^ 

Major  Mills.  The  dam  would  contain  531,000  acre  feet,  that  is,  thci 
whole  of  the  dam.  One- third  of  that,  the  upper  10  feet,  would  be  avail- 
able for  irrigating  purposes,  and  it  would  irrigate  about  500,000  acres 
of  land. 

The  Chairman.  On  which  side  of  the  river! 

Major  Mills.  On  both  sides. 

The  Chairman.  It  might  be  equally  divided  between  the  two. 

Major  Mills.  Yes.  Of  the  new  land  which  would  come  under  the 
ditches,  the  Mexicans  would  have  a  little  the  preponderance.  The  Mex- 
icans would  have  125,000  acres  that  could  be  brought  under  the  ditches. 
I  dare  say  it  is  better  to  have  a  ditch  only  50  miles  long  in  this  arid 
country  where  evaporation  is  so  great  and  the  soil  loose. 

The  Chairman.  Are  you  familiar  with  points  farther  up  ? 

Major  Mills.  Yes.  There  is  a  good  site  for  a  dam  at  Fort  Selden, 
but  it  is  not  so  good  as  this  of  which  I  have  been  speaking. 

The  Chairman.  How  far  is  Fort  Selden  f 

Major  Mills.  Sixty  miles,  I  believe.  There  the  site  for  the  lake  is 
contracted,  the  river  bluffs  coming  together,  and  you  could  not  impound 
so  much  water  as  in  this  dam,  probably  by  one-tenth. 

The  Chairman.  Does  the  river  carry  down  much  silt  ? 

Major  Mills.  Probably  it  does.  When  I  first  projected  this  i)lan  I 
was  told  that  it  would  be  impracticable,  becaase  the  silt  would  fill  up 
the  lake. 

The  Chairman.  Have  you  made  any  investigations  on  that  head  I 

Major  Mills.  We  have  made  investigations  during  the  whole  of  this 
season,  and  we  found  that  the  average  carried  was  less  than  one-third 
of  1  per  cent. 

The  Chairman.  Would  you  provide  for  sluicing  the  dam  to  clear  it 
of  silt  f 

Major  Mills.  I  think  probably  it  would  be  three  or  four  hundred 
years  before  this  dam  would  fill  up.  So  that  we  may  leave  it  to  the 
people.    They  will  have  better  facilities  for  sluicing  it  then. 

The  Chairman.  If  this  civilization  is  not  destroyed. 

Major  Mills.  Yes.  That  is  the  view  that  I  take  of  it.  That  is  an 
element  that  need  hardly  be  taken  into  the  present  problem. 

Now,  in  regard  to  the'  construction  of  this  dam — by  whom  should  it 
be  made — I  would  like  to  say  this:  I  do  not  see  how  it  will  be  possible 
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to  construct  it  by  private  enterprise;  and  for  these  reasons:  It  is 
international,  in  the  first  place,  and  it  would  be  hard  to  get  a  charter 
fix)m  the  two  Governments  that  would  sufficiently  secure  the  investors 
in  their  rights  to  dividends.  In  our  country  it  is  very  feasible,  because 
here  they  can  take  a  lien  on  the  land  for  the  money  invested.  In 
Mexico,  "however,  it  is  different.  The  proprietors  of  this  enterprise 
would  necessarily  be  Americans,  and  there  would  be  that  doubt  on  the 
part  of  Mexico  and  on  the  part  of  the  investors  that  they  were  fairly 
dealt  with.  Then,  to  control  the  boundary,  I  do  not  see  how  private 
individuals  could  do  that. 

The  Chairman.  Could  not  the  Government  sell  the  100,000  acres  of 
land  that  would  be  brought  under  cultivation  by  the  dam  ? 

Major  Mills.  Yes,  that  would  be  true  in  Mexico ;  but  in  the  State  of 
Texas,  where  we  own  all  the  land,  it  would  be  different.  There  is  in 
Texas  very  little  vacant  land  belonging  to  the  Government. 

The  Chairman.  Could  we  not  sell  the  water  right?  Suppose  there 
were  100,000  acres  brought  under  cultivation  on  the  Texas  side.  That 
is  valueless  now ;  but  with  water  on  it  it  would  be  valuable,  worth 
from  $25  to  $100  an  acre.  Could  not  the  persons  who  occupy  that  land 
well  afford  to  pay  something  for  the  water  right  ? 

Major  Mills.  They  would  be  willing  to  do  it,  I  dare  say. 

The  Chairman.  On  the  Mexican  side,  where  they  have  had  water, 
it  would  not  be  fair  to  charge  them ;  but  where  they  reclaim  new  land, 
they  might.    And  on  the  United  States  side  it  would  be  the  same. 

Major  Mills.  That  land  would  be  the  best  land,  according  to  my  ex- 
perience. Lately  I  have  been  in  southern  California,  and  1  think  you 
will  bear  me  out  that  around  Los  Angeles  the  upper  lands  are  better 
than  the  bottom  lauds  because  they  can  be  irrigated  without  overflow- 
ing. Then  they  are  not  so  heavy.  So  that  these  new  lands  would  be 
more  valuable  than  the  old  lands. 

The  Chairman.  Would  it  be  practicable  for  you,  after  having  made 
the  surveys  and  ascertained  who  owned  the  land,  to  get  a  proposition 
from  the  land  owners  stating  how  much  they  would  pay  for  permanent 
water  rights  if  the  water  were  brought  in  by  the  Government  f 

Major  Mills.  That  would  be  practicable,  to  some  extent.  I  surveyed 
50  acres  of  land  here  for  Mr.  Hamburg,  of  San  Antonio.  Now  it  is 
owned  by  Mr.  Dodge,  of  Kew  York  City.  Mr.  Heldt  showed  me  his  tax 
receipts.  They  were  for  large  tracts  of  land  in  Mexico,  but  he  does 
not  know  it.  General  Dodge  is  probably  paying  taxes  on  75  acres  of 
land  over  on  the  other  side  of  the  Eio  Grande  belonging  to  the  Mex- 
icans.   This  map  was  finished  but  a  few  days  ago. 

The  Chairman.  If  the  Government  should  run  the  water  over  the 
dam,  you  would  not  let  it  go  out  until  it  was  paid  forf 

Major  Mills.  My  idea  would  be  for  the  Government  to  build  the  dam, 
build  the  reservoir,  change  the  railroad,  and  provide  how  that  water 
should  be  disposed  of,  and  turn  it  over  to  a  private  corporation  there- 
after.   That  could  be  arranged. 

The  Chairman.  If  there  are  100,000  acres  to  be  redeemed,  the  land 
reclaimed  would  pay  the  cost  two  or  three  times  over  at  $25  or  $30  an 
acre. 

Major  Mills.  Mr.  FoUett  tells  me  that  it  is  impossible  for  him  to  get 
up  an  estimate  to  rely  on  for  changing  the  road.  It  will  cost  from 
$800,000  to  $1,000,000  to  complete  the  work,  but  that  is  merely  a  guess ; 
it  may  not  cost  $600,000. 

The  Ohaibman.  That  would  be  $10  an  acre  for  100,000  ^xe^^^ 

MfQOT  Mills.  Then  the  water  power  would  be  tkeie,  and  tYi^  cJ^maXi^^ 
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by  the  preseoce  of  this  vast  amount  of  water,  would  be  changed.  Bat 
that  is  problematical ;  we  can  not  tell  about  that. 

The  Chaibman.  It  is  not  problematical — covering  the  soil  with  veg- 
etation would  make  the  climate  more  healthful,  and  make  the  atmos- 
phere more  damp. 

Major  Mills.  I  feel  a  great  enthusiasm  in  the  project.  I  believe  it 
practicable,  and  I  believe  the  country  suflBciently  progressive  to  build 
a  dam,  and  have  no  doubt  it  will  be  built  in  the  next  few  years. 

Senator  Eeagan.  What  is  the  fall  of  the  river  above  this  dam,  and 
for  some  distance  up  ? 

Major  Mills.  The  river  generally  averages  4  feet  to  the  mile  for  60 
miles  above  and  below  here.  Strange  to  say,  there  is  a  greater  fall  in 
the  valley  than  there  was  in  the  pass.  That  was  a  surprise  to  me.  In 
the  rapids  the  fall  is  less  than  where  the  river  takes  this  turn  here. 

Senator  Reagan.    There  are  table-lands  lying  eastf 

Major  Mills.  Yes. 

Senator  Eeagan.  Is  there  any  water  above  where  it  could  be  taken 
out  on  that  table-land? 

Major  Mills.  I  am  not  sufficiently  posted  to  state  tfiat.  I  suppose 
there  is,  by  making  a  high  dam. 

Senator  Eeagan.  How  far  down  below  this  do  you  estimate  that  the 
channel  of  the  river  can  be  controlled  by  the  construction  of  this  damf 

Major  Mills.  I  am  quite  sure  if  the  dam  should  be  constructed  with 
the  vast  quantity  of  water  that  it  would  hold,  the  river  could,  in  a  de- 
gree, be  controlled  to  the  Gulf,  and  absolutely  controlled  to  100  miles 
to  the  canon  regions,  because  there  is  no  confluence  between  this  and 
100  miles  down.  We  would  allow  so  much  water  to  pass  through  the 
dam  each  day. 

Senator  Eeagan.  What  is  the  character  of  the  valley? 

Major  Mills.  About  76  miles  below,  a  little  more — 90  miles — below 
old  Fort  Quitman,  the  blufls  come  in.  These  bluf^  close  in,  and  there 
is  no  valley  land  there. 

Senator  Eeagan.  How  far  down  does  that  caiion  go? 

Major  Mills.  That  runs  down  100  miles. 

Senator  Eeagan.  If  you  could  control  the  bed  of  the  river  down  to 
this  canon,  no  difficulty  would  arise.  How  much  of  the  land  that  would 
be  covered  by  the  proposed  reservoir  is  cultivated  land  ? 

Major  Mills.  I  do  not  think  there  is  more  than  500  or  600  acres. 
There  is  no  cultivated  land  in  the  whole  26,000  acres  that  would  be  sub- 
merged, except  a  little  colony  called  the  Liunia.  There  is  a  town  right 
there — a  settlement— and  they  have  taken  out  a  ditch.  The  ditch  would 
cover  probably  1,000  or  2,000  acres.  There  are  probably  only  500  or 
1,000  acres  under  cultivation.  That  could  be  condemned,  because  it  is 
not  deemed  valuable. 

Senator  Eeagan.  Are  there  any  buildings  or  valuable  structures  on 
it? 

Major  Mills.  Ko. 

Senator  Eeagan.  The  marks  here  [pointing]  indicate  that  the  land 
has  been  taken  up. 

Major  Mills.  It  has  been  all  taken  up.  Here  [indicating]  is  a  tract 
marked  "  State."  That  is  school  land.  I  think  1,000  acres  belong  to 
the  State  and  to  a  great  many  individuals  living  here  in  the  city.  I 
own  some  myself. 

Senator  Eeagan.  Is  there  any  value  fixed  to  that  land  ? 

Major  Mills.  JSTo.  Some  of  it  is  sand-bars  that  you  can  not  sell  at 
anypnce.    The  other  would  be,  if  this  project  were  carried  out,  tiie  best 
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land  in  the  coantry;  but  at  the  present  time  nobody  would  settle  on 
it.  Something  must  be  done  to  settle  that  land  below.  If  you  will 
ride  from  the  city  down  on  this  or  the  other  side  you  will  see  the  trees 
perishing,  and  so  with  the  vines;  and  this  will  continue  to  be  the  case 
until  they  have  some  water. 
Senator  Eeagan.  Is  there  any  current  price  on  this  land  f 
Major  Mills.  I  do  not  think  there  have  been  any  sales  in  there:  I 
have  never  heard  of  any.  I  have  tried  to  sell  mine,  100  acres  in  this 
tract  [indicating].  I  have  owned  it  for  thirty  years.  I  tried  to  sell  it, 
but  could  not  do  it.  I  offer  to  the  committee  a  memorandum  on  the 
general  character  of  the  project: 

INTBRNATIONAL     FBATURKS— BOtJNDAKY— THE     RIVER     JOINT      PROPERTY— VESTED 
RIGHTS  IN  THE  WATER,  BY  APPROPRIATION  TO  PRIOR  USES. 

The  lake  covers  an  area  of  26^270  acres,  16,830  being  in  Texas,  all  but  about  1,000 
acres  (which  is  supposed  to  be  State  school  lands)  being  patented  to  private  parties; 
all  that  in  New  Mexico,  9,440  acres,  except  about  1,000  acres  (which  is  supposed  to 
be  Government  land),  lies  within  two  unconfirmed  Spanish  grants,  ''The  Refugio  Col- 
ony" and  '*The  Francisco  Garcia.''  The  lake  will  be  about  15  miles  long  by  about 
3  miles  wide,  and  an  average  of  20  feet  deep  with  a  total  capacity  of  23,160,777,000 
onbio  feet  of  water ;  the  capacity  of  the  proposed  reservoir  of  10  feet  on  top  will  be 
»y610,565,000  cubic  feet. 

Of  the  two  proposed  sites  for  the  dam,  one  lies  about  2^  miles  from  the  city  and  the 
other  about  3^  or  about  11  miles  aparfc.  Relative  merits,  bed-rock,  six  outlet  gate- 
valves  of  4  feet  carry  2,400  feet  with  50-foot  pressure,  and  a  crest  overflow  200  feet 
long  by  4  feet  deep  will  carry  7,400  feet,  equal  to  10,000  feet,  sufficient  with  the  stor- 
age to  relieve  any  probable  or  possible  flood  from  overflowing  the  dam. 

The  first  measurements  of  flow  were  taken  on  May  20,  Slowing  4,300  feet,  and 
were  continaed  until  July  28,  when  it  had  been  graaually  reduced  to  29  feet,  and 
river  ceased  to  flow  August  5. 

Measurements  for  evaporation  have  continued  since  May  10  with  an  average  of 
about  10  inches  per  month. 

Measurements  of  sediment  continued  during  the  flow  since  June  10,  showing  an 
average  of  .345  of  1  per  cent  of  the  water  earned. 

Approximate  cost  of  the  wovk. 

Condemnation  of  the  lands  to  be  submerged  ($100, 000) ;  reconstruction  of  15  miles 
of  the  Santa  F^  Railroad ;  reconstruction  of  5  miles  of  the  Southern  Pacific  Railroad ; 
building  of  the  dam,  gale- valves,  and  waste-weir ;  approximate  total  cost  of  work, 
1321,000. 

The  committee  here  took  a  recess  until  2  o'clock. 
The  committee  re-assembled  at  2  o^dock  p.  m. 

FUBTHEE  STATEMENT  OF  EDGAR  B.  BBOHSON. 

Senator  Stewart  made  a  statement  to  me  this  morning  after  the  meet- 
ing of  which  he  desired  an  explanation.  It  was  with  regard  to  the  con- 
dition of  the  arid  lauds  of  western  Texas.  He  wishes  me  to  demonstrate 
the  necessity  or  no  for  appropriations  looking  to  the  investigation  of 
the  resources  of  the  country  for  reservoirs^  dams,  and  that  sort  of  thing. 

The  Chairman.  We  want  the  facts  to  show  whether  it  is  necessary 
or  not. 

lir.  Bronson.  In  the  region  of  western  Texas,  which  might,  perhaps, 
be  defined  by  a  line  drawn  north  and  south,  through  Oolorado  Gity, 
there  are  some  fe^  mountain  chains.    But  the  mountain  chain  is  not  a 

{revailing  feat      \  of  the  country ;  plains  are  the  prevailing  feature. 
he  character  oi  i;he  country  is  such  that  the  rain-fall  is  very  light*   On 
the  mountains,  though,  it  is  very  great.    There  are  very  f^N?  oi  t\i«a^ 
monntain  ranges  which  have  permanent  streams,  yet,  in  tJie  x^^'U  ^^a^ 
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BOH,  they  pour  down  torrents  of  water,  and  there  are  dams  that  would 
aftbrd  streams  for  irrigation.  I  speak  of  the  great  mesas  lying  to  the 
west  of  Fort  Davis.  Along  the  Southern  Pacific  there  is  a  mesa  160  to 
200  miles  long,  averaging  30  to  80  miles  wide.  From  the  mountain 
ranges  on  the  west  side,  in  what  Major  Powell  calls  the  torrential  sea- 
son, there  are  poured  down  great  bodies  of  water,  and  there  might  be 
accumulated  in  reservoirs  a  sufUcient  quantity  of  those  waters  to  irri- 
gate an  immense  area  of  land. 

The  Chairman.  Is  that  country  occupied  at  all  f 

Mr.  Bronson.  It  is  sparsely  occupied  along  the  railway.  There  are 
Bmall  settlements  and  nothing  else,  because  no  tillage  is  possible  there. 
It  would  require  a  community  of  labor  and  organized  capital  to  make 
the  large  reservoirs  necessary  to  irrigate  that  great  country.  Apropos 
of  that  subject,  you  go  on  the  plateau  of  southern  Mexico  where  there 
is  a  dense  population,  where  the  country  is  under  tillage  in  cotton  and 
uU  varieties  of  cropS;  and  there  the  conditions  are  the  same  as  in 
western  Texas.  They  have  no  streams,  and  the  rain-fall  is  inadequate 
to  make  irrigation  possible ;  and  the  result  is  what — what  we  are  be- 
ginning to  do  here.  The  whole  country  is  covered.  Each  has  a  dam 
which  conserves  the  water  which  falls  during  the  rainy  season  and  is 
held  and  stored  over  to  the  period  when  cultivation  is  desired,  when 
it  is  used  in  irrigation.  I  think,  perhaps,  there  are  some  hundreds  of 
square  miles  actually  under  tillage  south  of  the  ciiy  of  Santiago,  Mex- 
ico, under  the  system  which  is  now  proposed  in  western  Texafs.  I  have 
seen  it,  and  it  is  practically  here  as  it  is  there.  The  rainfall  of  that 
country  is  about  as  it  is  here.  For  instance,  they  take  a  region  of 
country  with  a  great  drainage  area  behind  it,  a  series  of  important 
hills  (»r  large  range  of  mountains,  and  they  bring  several  of  the  water- 
ways together.  The  water  is  then  brought  down  until  it  reaches  a  point 
where  it  is  convenient  to  make  a  reservoir,  and  there  they  store  tiie 
same.  Those  are  the  conditions  of  that  country.  When  you  get  to  the 
Texas  Pan-Handle  the  conditions  change  from  those  you  see  here. 
There  you  have  no  range  of  mountains;  the  important  ranges  are  sand 
bills,  which  are  perfect  sieves.  But  in  almost  the  whole  belt,  or  two- 
thirds  of  the  Pan-Handle,  the  water  is  found  5  to  56  feet  deep  in  an 
inexhaustible  supply,  and  the  system  there  is  pre-eminently  a  well 
system.  The  water  lies  near  the  surface,  and  it  is  inexpensive  to  raise 
it.  But  the  country  does  not  lay  in  such  shape  that  reservoir  irriga- 
tion may  be  practiced  to  any  great  extent.  There  are  a  few  places, 
such  as  the  head  of  the  Yellow  Horse  Canon  and  Yellow  Fork.  They 
begin  with  long  dry  ravines,  and  in  those  places  it  might  be  practica- 
ble to  make  your  systems  of  dam  storage.  But  it  has  always  seenied 
to  me,  since  I  became  familiar  with  Santiago,  that  the  same  thing  could 
be  practiced  here  in  western  Texas,  and  the  country  become  as  rich  as 
any  in  the  United  States.  I  think  I  am  safe  iu  saying  that  one-third 
of  the  cotton  raised  in  the  Eepublic  of  Mexico  is  raised  under  that  par- 
ticular system  of  irrigation — fully  a  third  of  the  cotton. 

Senator  Reagan.  Have  you  been  acquainted  with  any  place  that  is 
under  cultivation  by  irrigation  in  Tom  Green  County  or  anywhere  else! 
•  Mr.  Bronson.  The  Comanche  Creek  section,  by  Fort  Stockton.  It 
is  at  Fort  Davis.  That  is  the  only  place  in  western  Texas  outside  of 
the  valley. 

Senator  Eeagan.  Do  you  know  of  any  one  here  acquainted  with  the 
waters  of  the  Colorado  or  Tom  Green  County  f 

Mr.  Bronson.  It  is  there  where  irrigation  is  practiced  to  any  extent. 
J  anderetand  there  ia  a  gentleman  here  who  is  familiar  with  some  parts 
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of  that  country,  whether  the  particular  parts  to  which  you  refer,  I  do 
not  know.    I  am  not  familiar  with  it. 


STATEMEirr  OF  E.  E.  EOESLEE  OF  DALLAS. 

The  Chairman.  What  is  your  occupation  •? 

Mr.  BoESLER.  I  am  emigration  agent  for  the  Texas  Pacific  Eailway, 
and  I  am  also  secretary  of  the  Marienfeld  Co-operative  Fruit  and  Gar- 
den Irrigation  Company. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the  conn-  . 
try,  the  character  of  the  land,  and  the  other  possibilities  for  irrigating 
portions  of  Texas  ? 

Mr.  BoESLER.  Yes ;  I  have  made  a  special  study  of  that  since  1886. 

The  Chairman.  In  what  portions  of  Texas  I 

Mr.  BoESLER.  From  the  Brazos  Biver  almost  to  El  Paso.  What  is 
known  as  the  Staked  Plains. 

The  Chairman.  Go  on  and  describe  the  character  of  the  country, 
and  state  what  the  facilities  ar6  for  irrigation. 

Mr.  Boesler.  Beginning  at  the  Brazos  Biver,  which  is  at  an  alti- 
tude of  about  900  feet,  the  country  rises  in  steps  toward  the  west.  It 
is  generally  in  the  form  of  one  plateau  above  another.  So  you  proceed 
westward  from  Brazos  Biver  20  or  30  miles,  and  you  come  to  a  bluft 
200  or  300  feet  in  height,  and  above  that  is  a  plateau  which  extends  20 
or  30  miles.  The  diSerence  in  altitude  is  from  150  to  300  feet  in  these 
plateaus.  From  west  of  the  Colorado  Biver  the  rain-fall  is  from  t^O  to 
46  inches,  with  an  average  of  26,  and  in  that  country  it  has  not  been 
found  necessary  to  irrigate,  although  it  is  found  advisable  with  the 
garden  crops,  vegetables,  and  things  of  that  description.  They  have 
been  benefited  by  irrigation.  On  the  Concho  near  San  Angela  there 
are  about  5,000  acres  under  cultivation  by  irrigation,  and  all  the  waters 
are  obtained  from  the  North  and  Middle  Concho  Bivers.  About  50 
miles  north  of  San  Angela  that  river  springs  out  of  the  ground.  Above 
that  there  is  no  river,  but  simply  an  old  river-bed  that  extends  all  of 
300  miles  across  the  country  into  New  Mexico.  In  the  north  branch 
of  the  Concho  Biver,  which  is  known  where  it  crosses  the  Texas  Pacific 
Bailroad  as  the  Mustang,  irrigation  is  considered  necessary.  W«  have 
an  extraordinary  farming  section  there,  and  we  found  since  1882  about 
the  following : 

In  1882  there  was  abundant  rain-fall,  and  wheat  made  from  18  to  25 
bushels;  corn  ran  about  30  bushels,  and  the  small  grains  between  18 
and  20  bushels.  Vegetables  of  all  sorts  did  well.  In  1883  the  crop 
was  equally  good.  In  1884  they  made  about  a  half  crop.  This  was  all 
without  irrigation.  In  1885  there  was  an  extra  good  crop.  In  1886 
there  was  a  total  failure.  They  planted  all  the  seed  wheat  they  had, 
put  it  in  the  ground  five  times,  and  lost  every  bit.  In  1887  the  failure 
was  as  great  as  in  1886.  The  result  was  that  everybody  became  dis- 
oourag^,  and  those  who  had  money  enough  to  leave  the  country  left 
it;  those  who  had  not,  staid.  They  then  began  to  bore  wells.  In 
Martin,  Howard,  and  Andrews  Counties  the  farm  land  was  increased  in 
capacity  to  five  or  six  times  what  it  had  formerly  been.  People  bought 
wind-mills  and  erected  small  dirt  tanks  and  went  into  fruit-raising.  The 
result  in  the  matter  of  fruit-raising  has  been  very  satisfactory.  They 
iind  that  every  variety  of  grape  th^t  is  grown  in  California  will  suc- 
ceed there.    They  produce  a  raisin  grape  at  least  six  we^ek^  ^atV\en^  \;)[i^w 
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it  can  be  produced  in  California,  and  every  ranch  in  that  section  of  the 
country  is  going  into  fruit-raising. 

I  had  a  number  of  notes  ready  for  the  committee,  but  I  did  not  ex- 
pect it  for  ten  days  to  come.  I  got  a  telegram  30  miles  off  from  my 
home.  ^ 

The  Chairman.  You  may  describe  from  memory,  and  you  can  report 
more  fully  to  the  committee  subsequently. 

Mr.  BoESLER.  On  the  Colorado  Biver,  west  as  far  as  the  Pecos,  there 
are  a  few  places  where  we  can  make  dams,  but  in  the  balance  of  it  you 
will  have  to  rely  on  wells.  Then  on  the  Pecos  Biver  there  is  the  Pi- 
oneer Company's  ditch,  which  is  now  about  10  miles  long,  some  40 
feet  across  the  bottom,  and  they  have  gotten  in  operation  this  year. 
They  are  still  building  on  the  lower  end.  They  have  places  under  cul- 
tivation— ^three  or  four  sections  of  land.  They  claim  that  that  river  is 
always  running  full :  that  it  stays  at  a  certain  point  and  never  becomes 
less.  South  of  the  Pecos  is  Toyeh  Creek.  That  is  an  old  settled  por- 
tion of  Bains  County.  That  has  been  in  cultivation  for  the  last  ten  or 
fifteen  years,  and  is  irrigated  from  the  waters  of  that  creek.  They  say 
there  are  about  15,000  acres  in  cultivation  there. 

Senator  Beagan.  What  do  you  know  about  the  wells  up  there! 

Mr.  BoESLER.  The  wells  I  have  examined,  a  considerable  number  of 
them,  and  I  find  in  Martin  County  the  water  consists  of  two  strata. 
That  which  is  found  above  the  limestone  is  usually  found  at  a  depth  of 
from  10  to  25  feet ;  it  is  not  lasting,  however,  for  it  comes  from  the  local 
rains.  Then  from  below  the  limestone,  which  is  usually  from  40  to  60 
feet,  they  get  an  abundant  supply,  which  is  not  affected  by  drought  or 
local  rains.  During  the  drought  of  L886  and  1887  neither  of  them  were 
dry.  The  local  theory  is  that  all  these  wells  are  fed  from  underground 
rivers ;  that  the  strata  from  which  this  water  is  derived  falls  from  New 
Mexico,  underneath  the  Staked  Plains,  and  eventually  emerge  on  the 
Guadalupe  and  Concho,  and  one  hundred  other  streams  that  burst  stid- 
denly  out  of  the  ground  and  become  rivers  without  headwaters.  The 
San  J?edro,  San  i^tonia,  Concho,  and  many  streams  in  Southern  Texas 
will  all  appear  where  the  limestone  ridge  is  broken.  We  hold  that  be- 
tween the  Pecos  and  Colorado  Bivers  the  strata  are  entirely  unbroken; 
that  there  is  a  ledge  extending  for  hundreds  of  miles  which  is  without 
fraction,  and  that  the  water  enters  it  east  of  the  Pecos,  and  there  it  is 
broken  by  the  mountains  of  El  Paso  aud  Beeves  Counties  and  the  east- 
em  part  of  New  Mexico.  Underneath  that  flows  an  immense  body  of 
water  which  again  appears  after  it  gets  underneath  this  limestone  ledge, 
where  it  is  broken.  It  is  lying  about  200  miles  north  of  the  Gulf  coast, 
and  makes  a  semi-circle. 

Senator  Beag-AN.  Is  there  a  flowing  well  at  Washburn  ? 

Mr.  BoESLER.  I  understand  there  are  four  or  Ave  on  a  ranch  there. 

Senator  Beag AN.  Would  that  be  in  harmony  with  the  theory  just 
presented  ? 

Mr.  BoESLER.  I  think  they  are  dependent  on  local  causes  alone.  I 
spoke  with  a  gentleman  the  other  day  who  told  me  that  he  thought 
that  the  supply  was  gotten  a  few  miles  distant ;  that  it  was  not  a  part 
of  the  general  system,  but  simply  some  elevated  valley  that  gathered 
the  water  and  let  it  out  a  few  miles  below. 

Senator  Beagan.  Do  you  know  the  depth  of  those  flowing  wells  f 

Mr.  BoESLER.  One  60  feet,  another  75  feet,  and  another  110  feet. 

Senator  Be agai^.  Is  not  the  one  al  Washburn  300  or  400  feet  in  depth  f 

Mr.  Boesler.  I  do  not  know.  That  is  a  recent  discovery  if  it  is 
tbersy  aud  I  have  not  learned  of  it.  I  am  more  acquainted  a  100  miles 
soath  of  the  Texas  Pacific  road  than  I  am  nott^v. 
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The  Chaieman.  Whether  you  testify  again  or  not  you  will  write  out 
your  report  and  submit  it  to  the  committee. 

Mr.  EoESLEB.  YeS)  I  prepared  one,  and  I  did  not  expect  you  so  soon. 
The  news  caught  me  300  miles  from  home. 

If  a  suggestion  is  in  order  I  would  like  to  make  one  to  this  eifect^  that 
on  the  part  of  the  Government  stations  be  established,  say  every  100 
or  150  miles,  in  which  there  shall  be  a  crew  well  supplied  with  a  dyna- 
mite drill  and  strong  pumping  machinery,  and  that  there  examinations 
be  made  of  the  soil  by  boring  ten  or  fifteen  wells  in  a  straight  line,  vary- 
ing in  distance  from  say  25  to  100  yards.  Wherever  a  piece  of  land 
is  found  10  or  20  miles  in  width  and  30  or  40  miles  in  length,  with  the 
chamcteristics  uniform,  then  make  a  test.  After  ten  Wells  shall  have 
been  bored,  put  in  a  steam  pump  that  is  capable  of  pumping  20,000,000 
to  40,000,000  gallons  of  water.  Then  measure  and  ascertain  the  most 
distant  point  from  the  center  well  which  is  not  attracted  by  the  well, 
that  is,  in  this  way.  If  you  pump  the  center  well  dry  the  next  well 
nearer  to  it  will  show  a  diminution  of  water,  the  one  a  little  more  dis- 
tant will  also  show  a  little  less  diminution,  and  the  most  distant  will 
show  no  diminution  at  all.  Then  in  a  radius  of  250  or  300  feet,  say, 
yon  can  calculate  the  amount  of  water  you  can  get  out  of  a  certain  ra- 
dius, and  thus  know  how  much  water  you  have  in  every  acre  of  land  in 
a  given  distance. 

The  Chairman.  Would  it  be  expensive? 

Mr.  BoESLEB.  I  think  it  will  cost  money. 

The  Chairman.  Would  it  pay  to  do  it? 

Mr.  BoESLEB.  It  certainly  would. 

The  Chairman.  Have  you  fuel  convenient  ? 

Mr.  BoBSLER.  We  have  mesquite  wood,  which  will  bum  out  a  boiler 
as  quickly  as  coal. 

The  object  to  be  gained  by  such  experiments  is  this:  If  a  man  wishQS 
to  irrigate  on  the  Staked  Plain  now,  he  will  have  first  to  get  a  well,  then 
a  windmill,  and  then  a  tank,  and  the  whole  thing  will  cost  him  $400. 
The  entire  capacity  of  this  well,  at  a  cost  of  $400,  will  be  5  acres,  and 
you  will  find  that  he  would  be  paying  from  $50  to  $60  an  acre  to  get 
water.  If  th.e  Government  will  make  this  test,  and  say  that  under  a 
certain  area  of  land  so  much  water  can  be  had,  the  man  who  wants 
to  make  this  improvement  can  interest  others,  and  instead  of  get- 
ting a  little  Jim  Crow  well  and  windmill,  he  will  get  a  strong  company 
who  will  build  large  tanks  to  furnish  that  water  for  $15  an  acre,  whereas 
a  single  individual  could  not  do  it  for  $75.  One  section  of  land  in  the 
vicinity  of  Midlands^  as  nearly  as  I  can  figure  out,  taking  the  wells  that 
I  know  to  be  there,  cost  $16,800  to  raise  enough  water  and  store  it  to 
give  to  each  and  every  acre  of  that  section  24  inches  of  water  during 
the  year.    That  means  2  inches  each  month  on  a  dead  leveL 

The  Chairman.  That  would  be  more  than  you  would  need,  would 
it  not? 

Mr.  BoESLEB.  Well,  perhaps  so. 

The  Chaibman.  A  foot  is  about  the  limit. 

Mr.  BoESLEB.  It  will  depend  on  the  rain-fall.  Take  it  on  our  irri- 
gated tract,  this  year  we  have  not  used  a  drop  of  water.  Had  we 
planted  in  1886  we  would  have  lost  every  stalk  we  had  on  it.  The  rain- 
fall we  had  then  did  not  exceed  18  inches,  according  to  the  rain-gauge. 
It  looks  as  if  that  country  were  well  supplied  with  water,  but  at  the 
time  the  crop  needs  it  it  does  not  get  it.  After  the  crop  has  failed^ 
there  will  come  a  10  or  15  inch  rain  and  drown  out  the  cowuXtj*  Tl)^^^^ 
a  farmer  has  a  new  crop  in.    L  am  satisfied  that  a\\  that  co\m\>rs  \)^ 
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tween  the  Colorado  and  Pecos  Rivers,  with  16  inches  of  water  on  it^ 
will  make  a  crop  every  year.  There  is  a  critical  moment,  and  when 
that  moment  comes,  if  you  give  the  crop  water,  it  will  be  good. 

STATEMENT  OF  C.  I,  GAEFIAS,  OF  THE  CITT  OF  MEXICO. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Garfias.  I  am  a  civil  engineer.  I  have  been  sent  here  by  the 
Mexican  department  of  public  works  to  attend  to  the  public  work  in 
the  frontier. 

The  Chairman.  Have  you  given  attention  to  the  proposed  dam  and 
reservoir  on  the  Eio  Grande  f 

Mr.  Garfias.  Yes.  As  soon  as  the  Mexican  Government  was  made 
acquainted  with  the  fact  that  Major  Mills  was  here,  and  that  he  was 
going  to  begin  his  preliminary  work  for  the  completion  of  his  project, 
1  received  an  order  to  assist  him  in  every  respect.  And  afterward,  so 
soon  as  it  was  needed,  to  make  a  survey  of  the  land  that  would  be  irri- 
gated, I  received  an  appointment  to  make  the  surveys  of  those  lands 
and  to  malie  the  location  of  the  canal.  So  that  the  Mexican  Govern- 
ment is  i3erfectly  acquainted  with  Major  Mills's  project,  and  is  inter- 
ested in  its  completion,  and  thinks  it  would  be  a  perfect  success. 

The  Chairman.  What  extent  of  country  has  been  irrigated  on  the 
Mexican  side  ? 

Mr.  Garfias.  I  am  not  acquainted  with  those  facts.  I  am  only  be- 
ginning those  works,  waiting  for  another  engineer  who  comes  from  the 
State  of  Mexico  with  instructions. 

The  Chairman.  Have  you  run  any  lines  to  determine  the  new  workst 

Mr.  Garfias.  Not  yet.    I  was  appointed  only  a  few  days  ago. 

The  Chairman.  The  Mexican  Government  is  very  much  interested, 
y5u  say  *? 

Mr.  Garfias.  Yes. 

The  Chairman.  And  so  are  the  people  ? 

Mr.  Garfias.  Yes.  I  want  to  state  that  so  soon  as  the  American 
people  on  this  side  appointed  a  committee  for  this  question  the  Mexi- 
cans also  appointed  a  committee.  All  the  members  were  here  this 
morning  5  now  there  are  three  here ;  I  am  the  secretary.  The  president 
does  not  talk  English. 

The  Chairman.  As  an  engineer  do  you  think  the  plan  which  has  been 
adopted  and  presented  here  this  morning  the  right  plan  ? 

Mr.  Garfias.  I  think  so.  The  thing  is  that  that  location  would  be 
much  better.  The  location  has  one  end  in  Mexican  territory  and  one  in 
Texas.  The  irrigation  canals  for  Mexico  would  all  be  in  Mexican  terri- 
tory, and  so  it  would  not  be  required  to  run  that  water  across  New 
Mexico. 

STATEMENT  OF  THOMAS  H.  LOGAN,  U.  S.  AEMY,  COMMANDING  AT 

FOET  HANCOCK,  ON  THE  EIO  GBANDE. 

The  Chairman.  Have  you  looked  over  this  region,  having  in  mind 
the  possibility  of  irrigating  it  ? 

Mr.  Logan.  Yes,  very  closely. 

The  Chairman.  State  your  observations  and  your  views  of  the  ques- 
tion. 

Mr.  Logan.  In  the  first  place,  the  country  needs  water  very  badly. 
If  we  had  plenty  of  water  we  could  raise  anything  that  will  grow  in  any 
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other  place.  That  is  the  result  of  my  observation.  And  as  to  the  meaner 
for  getting  the  water,  I  think  that  Major  Mills's  plan  is  arvery  good  one. 

The  Chairman.  For  this  locality  ? 

Mr.  Logan.  Yes.  I  do  not  know  anything  about  the  country  except 
from  here  down  to  Fort  Quitman^  80  miles.  There  will  be  about  SW 
square  miles  on  both  sides  of  the  river  that  will  be  under  the  ditch ; 
that  is,  150  on  this  side,  perhaps,  and  150  on  the  other  side.  The  dam  is 
simply  a  matter  of  dollars  and  cents  to  build  it.  The  dam  is  practi- 
cable; it  is  a  small  dam  in  comparison  with  some  I  am  familiar  with.  1 
mean  to  say  the  contemplated  dams.  There  are  dams  that  I  know  of 
three  hundred  years  old  that  have  been  in  operation  r;ght  straight 
along  for  three  hundred  years.  One  of  them  is  in  Spain  that  was  built 
in  1^6,  and  I  think  it  is  in  operation  to-day.  That  dam  is  110  feet  high 
and,  I  think,  about  750  feet  long.  It  is  a  masonry  dam,  built  for  the 
purpose  of  supplying  several  Spanish  towns  with  water  and  for  irriga- 
tion. 

The  Chairman.  It  occurred  to  me  while  Major  Mills  was  testifying, 
though  I  did  not  call  his  attention  to  it,  that  it  is  desirable,  if  possible, 
to  bmld  this  dam  higher  than  60  feet. 

Mr.  Logan.  It  is  simply  a  matter  of  dollars  and  cents. 

The  Chairman.  It  involves  the  diflBculty  of  getting  right  of  way 
from  the  railroad. 

Mr.  Logan.  The  Croton  Works  in  New  York  are  210  feet  high.  So 
far  asl)uilding  the  dam  is  concerned,  it  is  simply  a  matter  of  dollars 
and  cents  and  good  engineering.  I  do  not  know  what  the  local  features 
are  on  this  side  and  at  the  foundation,  but  no  matter  what  they  are  it 
can  be  surrounded  with  proper  precautions. 

The  Chairman.  You  can  get  a  rock  bottom. 

Mr.  Logan.  There  was  a  French  dam  built  in  Algiers  right  on  a  rock. 
There  are  no  engineering  difficulties  at  all.  There  has  been  some  doubt 
expressed  by  a  good  many  people  in  this  locality  about  the  dam  filling 
up.  That  is  all  fol  de  rol.  It  will  fill  up,  but  it  can  be  cleaned  out.  That 
dam  in  Spain,  which  was  built  three  hundred  years  ago,  is  cleaned  out 
every  three  or  four  years.  It  had  not  been  cleaned  out  before  1884  for 
fourteen  years,  and  the  sediment  had  increased  75  feet.  At  that  time 
it  was  cleaned  out  in  four  days  at  an  expense  of  $150,  because  they  had 
the  appliances  to  do  it. 

The  Chairman.  Have  you  seen  that  dam  f 

Mr.  Logan.  I  have  not  seen  the  dam,  but  I  have  books  on  the  matter. 
They  have  scouring  galleries. 

THie  Chairman.  Describe  them  off-hand.  We  can  get  the  books 
afterward. 

Mr.  Logan.  Of  course  the  number  of  galleries  depends  on  the  width 
of  the  reservoir,  and  the  amount  of  filth  that  will  be  deposited  in  a 
given  time.  That  will  have  to  be  regulated  by  observation  and  experi- 
ment. They  build  near  the  bottom  of  the  dam,  leaving  a  hole — that 
is  a  good  plan — something  in  shape  like  a  wedge,  on  the  upper  stream 
side.  They  have  that  closed  with  gates,  and  when  they  want  to  clean 
out  the  dam  they  raise  these  gates.  At  times  the  silt  has  deposited  so 
&r  above  the  gates  that  the  water  would  not  run.  Then  by  means  of 
a  hit  with  augers  they  perforated  a  hole  in  the  dam,  and  this  up-stream 
Bide  threw  the  silt  right  out.  They  cleaned  out  that  dam  of  a  deposit. 
of  fourteen  years  in  four  days,  and  at  an  expense  of  $150.  The  bulk- 
head was  made  out  of  timber.  They  send  men  in  the  lower  side  of 
the  diUDi  who  take  augers  and  bore  holes  in  the  timber  ^o  a^  lo^^^<b\i 
it^  and  when  they  got  enough  bolea  in  there  they  run  a^a^.    0\i  >i>aft 
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occasion  to  which  I  refer  it  did  not  start  until  two  days  after  they 
thought  they  had  enough.  They  ran  away  because  it  was  a  dangerous 
place  to  be.  After  a  while  it  burst  out  and,  bb  I  said,  it  was  cleaned  out 
in  four  days. 

The  Chairman.  They  left  a  hole  there  f 

Mr.  Logan.  Yes,  sir ;  they  left  it  in  the  face  of  the  dam.  They  are 
left  at  proper  intervals.  Of  course  they  are  built  strongly  and  then 
closed  by  gates.  There  is  a  French  dam  that  has  gates  that  go 
down  with  proper  appliances  for  raising  them,  and  a  child  ten  years 
old  can  raise  them  without  difficulty,  because  they  have  the  proper 
machinery.  They  do  not  appear  to  be  necessary  in  this  dam  with  the 
pressure  of  water.  Forty  or  50  or  60  feet  of  water  has  an  enormous 
pressure.  It  generates  such  an  immense  current  away  above  the  dam, 
and  gets  swifter  as  it  gets  lower  toward  the  bottom.  There  have  been 
no  difficulties  in  the  dams  that  I  have  read  about ;  that  is  to  say,  diffi- 
culties in  cleaning  them  out.  This  dam  was  in  a  gorge  of  the  mount- 
ains, with  a  fall  of  15  feet  to  the  mile,  and  the  deposit  was  much  more 
than  would  be  in  this  river.  I  have  kept  a  little  record  at  Hancock  of 
the  volume  of  water  that  flows  down  this  river,  and  it  is  enormous. 
This  river  runs  fifty-eight  days  in  July  and  August  at  an  average 
depth  of  7  feet  and  250  feet  wide.  Now  it  is  dusty,  you  know,  and 
there  is  not  a  drop  of  water  in  the  running  river  except  in  the  hills. 
I  had  some  difficulty  in  supplying  the  post  with  water.  I  have  a  little 
well  dug  on  the  river  bank  some  18  feet  deep,  and  in  it  is  an  abundant 
supply  of  good  water.  The  stuff  that  can  be  raised  down  there  with 
a  little  bit  of  water  is  perfectly  prodigious.  I  had  some  experience  in 
Montana.  Fort  Keogh,  Miles  City,  was  my  stamping  ground.  The 
same  rule  applies  there  as  down  here.  If  you  can  get  plenty  of  water 
you  can  raise  plenty  of  stuff*.  This  country  on  both  sides  of  the  river 
presents  less  difficulty  for  a  canal  or  ditch  than  any  country  that  I  have 
ever  been  in  where  they  have  ditches.  There  is  no  work  at  all  except 
with  a  spade  and  shovel.  There  are  places  between  here  and  Fort  Han- 
cock, 55  miles  away,  that  would  not  require  more  than  a  mile  of  flum- 
ing,  and  in  some  places  there  would  not  be  that  much.  There  are  some 
places  where,  in  crossing  ravines,  it  would  be  necessary  to  flume  to 
protect  the  canal.  I  have  had  some  talk  with  the  Mexicans  on  the 
other  side  of  the  river.  There,  at  Paso  del  Norte  and  Guadalupe  and 
Fort  Hancock,  they  are  very  much  interested  in  the  scheme.  They 
wanted  to  know  if  I  thought  it  would  go. 
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The  Chairman.  You  know  the  subject  under  consideration,  and  you 
ina>y  go  on  and  make  your  statement. 

Mr.OROSBV.  Ihave  been  very  familiar  with  this  question  since  theyear 
1852,  when  I  first  came  to  this  country.  I  thinklain  somewhat  advised  of 
its  importance,  I  may  say  its  vitality,  to  the  interests  of  this  country. 

The  Chairman.  Go  on  and  make  any  statement  you  wish  touching 
what  you  have  observed,  the  water  supply,  the  land  to  be  irrigated,  and 
the  general  conditions  of  western  Texas. 

Mr.  Crosby.  I  will  endeavor  to  condense  my  statement  as  far  as  prac- 
ticable under  the  circumstances.  This  country,  going  back  to  its  his- 
torical record  for  upwards  of  three  hundred  years,  is  well  known 
here.  This  country,  on  the  other  side  of  the  river  especially,  has  had 
£lie  ase  of  the  iFaters  of  the  Kio  Grande  for  three  centuries  past.    I 
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(^me  here  first  in  1852,  and  at  that  period  there  was  an  abundance  of 
water  on  both  sides  of  the  river.  In  lieu  of  the  dam  that  has  been  built 
since,  almost  entirely  by  the  expenditure  of  money  by  our  friends  on 
the  other  side  of  the  river,  either  local  or  by  municipal  governments, 
we  have  had  nothing  but  brush  dams.  The  waters  of  the  Bio  Grade 
afforded  most  abundant  irrigation  for  all  the  valley  on  the  other  side  of 
the  river  than  was  then  or  has  since  been  in  cultivation.  . 

I  would  like  to  make  one  statement  here  which  may  perhaps  strike 
you  as  a  little  astonishing,  because  you  are  familiar  with  these  things. 
But  Judge  Beagan  comes  from  a  country  where  they  have  a  surplus  of 
rain  and  water.  You  come  from  a  couYitry  where  the  conditions  exist 
about  as,  I  understand,  they  do  here.  I  wish  to  state  that  J  have  seen 
the  waters  of  Bio  Grande  like  this.  You  have  been  at  the  Grand  Oentral 
Hotel.  Bight  opposite  there  stands  an  ash  tree,  in  front  of  Mr.  Prn- 
denthal's  store,  and  there  was  a  volume  of  water  that  ran  along  there 
in  1852  to  1860,  sufficient  to  start  the  grist-mill  that  did  the  grinding 
for  almost  the  entire  country  around  here.  I  understand  that  is  20  feet 
above  the  level  of  the  river  where  it  is  to-day.  And  that  irrigation  and 
water  power  was  accomplished  at  least  20  feet.  I  say  in  altitude  above 
where  the  river  stands  now.  Since  the  changes  in  the  river,  the  with- 
draw^ of  the  waters  above,  the  withdrawal  of  those  currents,  the  people 
have  been  forced  to  go  down  to  the  river  bed  with  their  irrigating  canals 
until  they  have  gotten  down  on  a  level  with  the  river,  and  have  a  dry 
irrigating  canal  today,  as  our  friends  on  the  other  side  of  the  river  have. 
There  was  no  trouble  then  to  get  water  for  purposes  of  irrigation  and 
water  enough  for  all  manufacturing  purposes  in  this  country.  When 
you  take  the  elevation  of  a  canal  of  that  kind  necessary  to  run  a  mill  to 
grind  200  or  300  bushels  of  corn  a  day,  you  can  imagine  what  the  force 
of  the  river  was  at  that  time. 

But  these  things  have  changed  from  time  to  time  until  to-day  we  are 
left  with  a  dry  river.  We  have  not  even  water-power  here  to  run  the 
mills,  and  we  have  not  even  power  to  nourish,  invigorate,  and  foster 
the  plants  that  we  put  into  the  country,  and  on  this  and  the  other  side 
of  the  river  the  crop  of  corn,  beans,  and  all  those  material  products 
which  afford  a  sustenance  to  the  people  are  all  lost.  The  question  is 
88  to  what  way  this  scarcity  of  water  is  to  be  ascribed.  I  believe  it  is 
to  be  ascribed  to  the  fact  that  the  waters  of  the  Bio  Grande,  which  in 
prior  times  ran  down  this  valley,  have  been  diverted.  Human  nature 
is  human  nature  the  world  over,  and  the  people  who  have  settled  on 
the  Bio  Grande,  in  Colorado  want  the  wate)*,  and  they  take  it  and  use  it 
to  the  fullest  extent  to  supply  their  necessities  in  the  way  of  making 
their  annual  crops. 

Then,  I  am  told  that  there  are  laws  on  the  statute  books,  both  in  Col- 
orado and  New  Mexico,  probably  passed  over  a  quarter  of  a  century 
since.  Those  laws  are  very  good  laws.  I  have  no  doubt  they  are  very 
well  framed.  They  are  couched  in  the  language  which  a  lawyer  would 
use.  But  the  question  is  as  to  the  observance  of  those  laws.  I  have 
been  living  in  this  country  since  1852.  I  am  satisfied  that  I  can  state 
here,  as  they  state  under  oath,  that  the  waste  of  water  in  this  river  for 
the  last  eighteen  or  twenty  years  has  been  sufficient  to  irrigate  from 
four  to  ten  times  as  much  land  as  is  now  proposed  to  be  irrigated,  or 
A8  is  now  planted  in  this  valley.  We  can  not  control  those  things;  the 
qnestion  is  how  to  do  it.  The  only  question  with  me  is  how  to  allow 
Uie  people  of  Colorado  to  get  the  water  they  need.  They  are  bound  to 
nse  this  water,  just  as  a  hungry  man  would  eat  bread  or  m^%it.  I^tcl^sol 
in  Colorado  is  not  going  to  allow  it  to  pass  his  field  if  li\s  cto^^  T^ic\v\\!E% 
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it.    He  is  goiDg  to  take  it.    He  will  not  care  for  the  laws  on  the  statute, 
books.    And  when  he  has  used  the  water  he  is  happy. 

In  the  valley  of  the  Rio  Grande,  between  here  and  Socorro,  just  200 
miles  distant,  I  have  seen  lakes  from  1  to  4  miles  in  width  and  3  to  5 
miles  in  length  which  I  have  forded  on  horseback  up  to  my  saddle's 
girth.    All  that  water  came  out  of  the  Rio  Grande. 

The  Chairijan.  Do  the  irrigators  take  it  outl 

Mr.  Crosby.  Yes. 

The  Chairman.  And  it  is  wasted  f 

Mr.  Crosby.  Yes ;  that  is  about  it. 

The  Chairman.  That  is  criminal. 

Mr.  Crosby.  The  laws  are  against  it.  The  question  with  me  is  how 
is  that  to  be  avoided.  I  believe  if  we  had  a  dam  here,  that  is,  either  at 
this  or  some  other  point  on  the  Hio  Grande  ([  have  no  interest  in  either), 
the  whole  of  that  difficulty  would  be  avoided.  I  am  satisfied  there  is  a 
volume  of  water  that  courses  down  the  channel  of  the  Rio  Grande  from 
the  15th  of  May  until  the  15th  of  August,  taking  year  in  and  year  out, 
to  irrigate  ten  times  the  amout  of  land  that  we  expect  to  irrigate  to- 
day. Mr.  Bronson  stated  to-day  in  his  testimony  that  he  conceived 
there  was  about  75,000  acres  of  land  in  the  county  of  El  Paso  that  could 
be  irrigated  successfully  by  the  building  of  such  a  dam  as  is  proposed 
by  Major  Mills  and  others  interested  in  this  project.  He  made  a  hasty 
calculation.  I  think  he  very  greatly  underestimated  the  extent  of  ter- 
ritory that  could  be  irrigated. 

Mr.  Bronson.  That  had  no  reference  to  the  county,  but  to  the  valley 
proper. 

Mr.  Crosby.  I  am  speaking  of  the  valley  proper.  I  now  propose  to- 
refer  to  the  valley  proper.  The  valley  from  here  to  Fort  Quitman,  with- 
out following  the  meanderings  of  the  river,  but  where  you  could  run 
the  shortest  road,  to  the  end  of  this  valley  is  92  miles.  That  valley  has 
a  width  of  fully  an  average  of  3  miles.  Then,  I  assume  that  with  a 
dam  such  as  is  proposed  here  you  could  add  to  that  valley,  conserva- 
tively speaking,  3  miles  more ;  that  is  doubling  the  extent.  You  put 
4,500  acres  in  rough  to  the  lake,  3  miles  to  the  lake,  and  it  gives  about 
thirty-one  lakes  to  Fort  Quitmam  Then  you  double  that  by  the  mesa 
and  lower  ground  which  could  be  irrigated  outside  of  this  valley,  and 
you  double  that  proportion,  and  my  figuring  is  that  that  there  would  be 
over  320,000  acres  of  land  that  is  susceptible  of  cultivation  in  Bl  Paso 
County  alone.  A  20-foot  dam  would  flow  water  over  that  much  land ; 
but  with  a  OO-foot  dam  you  would  get  it  to  the  opposite  side  of  the 
river,  and  you  would  double  that  amount;  and  what  is  to  their  benefit 
on  the  other  side  of  the  river,  experience  shows  us,  in  a  commercial  way, 
is  to  our  benefit.  We  buy  their  grapes,  pears,  apples,  peaches,  corn  ; 
we  trade  with  them  in  every  respect ;  and  you  may  say  that  the  valley 
of  the  Rio  Grande  opposite  us  is  practically  of  as  much  commercial 
benefit  to  the  town  of  £1  Paso  as  though  it  were  on  this  side  of  the 
river. 

And  there  is  one  other  point  to  which  I  wish  to  refer.  If  you  will 
measure  from  Fort  Selden  to  this  point,  the  distance  is  90  miles.  Ac- 
cording to  actual  measurement,  the  fall  of  the  Rio  Grande  River  in  that 
90  miles  is  240  feet.  Major  Mills  stated  to-day  that  the  fall  was  an 
average  of  4  feet  to  the  mile.  We  have  here  the  actual  measurement, 
because  the  discussion  here  has  led  to  a  consideration  of  a  dam  at  Fort 
Selden,  90  miles  above  this,  in  New  Mexico,  or  here  in  the  city  of  El 
Paso;  and  hence  we  have  obtained,  or  endeavored  to  obtain,  all  the 
data,  acienti^c  and  otherwise,  in  reference  to  the  current  of  the  Eio 
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Graude  River.  The  fall  of  the  river  in  that  90  miles,  from  Fort  Selden 
to  El  Paso,  I  understand  from  Major  Mills  and  other  engineers  who 
have  made  the  observations,  is  240  feet.  ]Srow,  with  240  feet  of  fall  in 
90  miles,  in  the  flood  time,  when  we  have  this  immense  flood — because 
it  is  not  infrequent  that  we  see  this  river  a  mile  wide  from  the  15th  of 
May  to  the  last  of  August — the  volume  of  water  that  comes  down  is 
ordinarily  something  surprising.  It  is  an  immense  volume  of  water. 
If  you  could  confine  that  water  with  a  240-foot  fall  you  would  not  only 
benefit  the  agricultural  interests  of  the  country,  but  it  strikes  me  you 
would  obtain  here  and  below  and  above  in  New  Mexico  a  water-power 
that  would  be  suflBcient  for  almost  any  manufacturing  purpose  which 
water  can  subserve.  You  obtain  an  immense  water-power,  just  as  I 
stated  about  this  little  mill  that  ran  day  and  night.  These  gentlemen, 
some  of  them,  perhaps,  in  their  boyhood  have  seen  that  mill  run  every 
day  and  night  20  feet  above  the  river,  and  when  we  have  any  water  it 
runs  to-day.  How  much  that  can  be  improved  by  these  scientific  gen- 
tlemen, Major  Powell  and  Major  Mills,  I  do  not  know.  The  good  of 
this  country,  the  interest  of  the  General  Government,  the  amount  of 
wealth  that  such  a  dam  would  contribute,  not  to  the  State  of  Texas 
alone,  but  to  the  General  Government,  in  the  way  of  taxes,  would  be 
enormous.    It  is  almost  beyond  calculation. 

Now,  I  wish  to  go  back,  if  you  will  pardon  me,  to  defend  in  a  way 
our  friends  on  the  other  side  of  the  river.  I  make  this  broad  statement : 
In  1848  the  Government  of  the  United  States,  under  the  treaty  signed 
at  Guadalupe  Hidalgo,  agreed  upon  the  Rio  Grande  as  a  boundary  line 
between  the  two  Governments.  What  did  that  mean  ?  Did  it  not  mean 
that  the  two  Governments  should  maintain  that  boundary  line,  that 
the  two  Governments,  the  United  States  and  Mexico,  were  permitted  to 
cultivate  those  lands ;  that  they  were  permitted  under  the  guaranties 
of  this  Government  to  cultivate  that  land  up  to  the  boundary -line?  Both 
of  the  Governments  have  acknowledged  it  up  to  two  years  ago.  At  that 
time  the  Mexican  Government  made  a  large  expenditure,  as  you  will 
see,  for  the  works  on  the  other  side  of  the  river.  To  avoid  the  diflftcul- 
ties  that  were  to  ensue  from  this  treacherous  stream,  this  changeful 
current,  they  appropriated  a  great  amount  of  money,  and  the  people  on 
the  other  side  of  the  river  have  been  taxed  for  works  that  have  been  estab- 
lished there  by  engineers  of  the  Mexican  Governinent.  I  do  not  know  the 
amount  of  money  appropriated,  but  it  has  been  a  large  amount.  They 
bad  been  admonished  that  it  was  necessary  to  protect  their  banks.  The 
United  States  has  not  expended  anything  to  protect  this  side  of  the 
river.  Land  here  in  front  of  us  on  the  other  side  of  the  river  and  in  this 
town,  by  reason  of  the  increased  population  of  the  two  cities,  has  largely 
increased  in  value.  Hence,  the  Mexican  Government  has  sought  to  pro- 
tect their  banks  of  the  river  because  of  the  change  of  the  river.  You 
will  find  that  the  homes  over  there  of  poor,  indigent  people  have  been 
swept  away,  first  on  one  side  and  then  on  the  other,  by  the  currents  of 
this  river.  That  question  is  not  pertinent  to  this  committee,  but  I  be- 
lieve that  morally  and  justly  and  equitably  the  Government  of  the 
United  States,  a  great  and  grand  and  rich  Government,  should  say  to 
Mexico  that  "we  gave  you  an  international  boundary,  we  are  bound  to 
maintain  that;  we  have  neglected  to  maintain  it;  you  have  begun  to 
maintain  it,  and  we  should  adopt  all  means  in  our  power  to  bring  that 
boundary  where  it  belongs.''  I  believe  this  dam  would  settle  it,  and  I 
believe  you  could  let  it  into  your  dam  30  feet  or  60  feet  wide,  of  clear 
water;  no  erosion  to  increase  or  decrease  on  one  bank  ot  tSiCi  o\Xi«t^\yoL\> 
joa  oeold  follow  it  down  with  an  expense  far  less  than  caa  \)^  <^\iQ^\N^ 
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of  by  those  who  speak  lightly  of  the  sabjeot.  I  believe  the  thing  oooU 
be  done.  I  believe  we  can  establish  a  boandary  to-day  that  would  be 
lasting. 

Let  OS  say  that  an  offense  was  committed  over  there— marder,  rob- 
bery, smuggling,  or  anything  of  the  kind.  Yon  do  not  know  where  to 
fix  the  juri^iction.  We  can  not  do  it.  Onr  conrts  are  bothered  to 
know  where  to  fix  the  jurisdiction.  Bat  with  this  dam,  and  with  a 
very  slight  work  because  there  will  be  no  rush  of  water ;  there  will 
be  only  so  much  water  ran  into  that  river — ^you  could  keep  its  chaniiel 
according  to  the  treaty  of  Guiidalnpe  Hidalgo;  and  then  the  work  on 
each  side  of  the  river  to  confine  that  water  to  its  proper  coarse  woold 
be  a  matter  of  very  small  import. 

Of  course,  there  are  a  great  many  other  views  of  this  matter.  My 
judgment  is  that  both  the  Governments  are  responsible  to  their  people  for 
all  the  changes  that  have  occurred  in  the  course  of  this  river,  jast  as  if 
you  had  an  artificial  line  across  the  plains  from  here  to  Fort  Yuma  and 
that  were  removed.  I  think  these  people  should  be  indemnified  for  the 
loss  of  their  land  by  the  boundaries  of  that  river.  We  should  oome 
up  to  the  treaty. 

I  do  not  know  that  I  should  say  anything  more. 


STATEMEITT  OF  E.  PEOVENCIO,  MAYOE  OF  PASO  DEL  HOBTB. 

(Interpreted  by  Juan  S.  Hart.) 

Senator  Beagan.  Will  you  inform  the  committee  about  the  decad- 
ence of  irrigation  or  loss  of  irrigation  on  the  other  side  of  the  river 
within  your  remembrance  ? 

Mr.  Pbovenoio.  Some  twenty  years  past,  during  which  time  my 
observation  has  extended,  and  up  to  date,  there  has  been  a  loss  of  no 
less  than  one-third  of  the  territory  which  was  originally  irrigated  by 
the  waters  of  the  river ;  to  which  I  attribute,  as  the  principal  oause^ 
the  lack  of  water  each  succeeding  year ;  and  I  attribute  this  lack  of 
water  to  the  fact  of  increased  irrigating  facilities  that  have  been  es- 
tablished in  the  upper  portions  of  the  valley  of  the  river.  On  this  ac- 
count a  large  portion  of  the  population  of  what  was  formerly  known 
as  Paso  del  Norte,  and  is  now  called  the  City  of  Juarez,  has  been  of 
necessity  forced  to  emigrate  to  distant  parts  to  find  support.  These 
emigrants  have  formed  in  a  great  measure  the  new  and  thriving  towns 
of  La  Union,  La  Mesa,  Ghamberino,  Las  Amoles,  Nombre,  and  De 
Dios,  in  New  Mexico,  and  along  the  borders  of  the  Bio  Grande ,  and 
also  the  additions  in  population  that  have  been  made  to  La  Massilaand 
Las  Gruces.  They  have  increased  in  population  by  reason  of  this  emi- 
gration. 

The  parts  on  the  Mexican  side  of  the  river  that  have  suffered  the 
greatest  loss  of  population  are  Seni  Gu,  El  Beal,  De  San  Lorenzo,  and 
Tres  Jacales ;  and  in  the  very  best  inhabited  portions  of  others  of  our 
border  towns  on  the  Mexican  side  it  is  noticed  that  a  considerable  por- 
tion of  the  population  has  left  the  larger  towns. 

The  principal  source  of  water,  the  irrigation  canal  that  we  had 
during  the  past  twelve  years,  our  main  canal,  which  was  formerly  of 
a  breadth  of  12  feet  and  contained  6  feet  of  water  in  depth,  now  has  less 
than  3,  preserving  its  same  width.  There  has  been  lost  during  that 
length  of  time  the  greater  part  of  our  crops  on  account  of  the  lack  of 
water.    Four  mills  which  have  existed  along  that  canal  witii  a  wat^> 
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power  are  to-day  without  any  means  of  turning  their  machinery.  The 
mills  are  by  name,  first,  Montoya's,  Vicente  Provencio^s,  Jose  Caribars, 
and  Juan  Gila's.  Their  doors  are  now  closed  entirely,  without  doing 
any  work  for  the  past  thred  years. 

Senator  Beagan.  What  amount  of  water  comes  down  in  flood  time  f 

Mr.  Pboyenoio.  It  is  an  immense  quantity  that  comes. 

Senator  Eeagan.  You  have  been  mayor  of  Paso  del  Sorte  for  how 
long  f 

Mr.  pROVENCio.  I  have  been  two  years  mayor  of  Paso  del  Norte,  and 
for  over  six  years  a  member  of  the  local  council. 

Senator  Eeagan.  What  steps  have  been  taken  by  the  Mexican  au- 
thorities to  protect  the  banks  of  the  river  on  that  side  Y 

Mr.  Pbovenoio.  The  work  that  was  done  in  former  years  was  almost 
useless.  Very  recently  our  Federal  Government  has  ordered  the  banks 
of  the  river  protected  by  such  works  as  are  now  subject  to  your  inspec- 
tion at  any  moment  on  the  river  banks  on  the  other  side.  1  want  to 
make  known  the  fact,  which  no  one  can  deny,  that  during  the  past  six 
or  eight  years  the  water  which  they  have  had  on  our  side  has  been 
hardly  sufficient  for  the  land  which  has  been  open  for  irrigation  pur- 
poses. Prior  to  that  time  they  had  an  abundance  of  water,  which  has 
been  failing  in  quantity  each  succeeding  year.  I  wish  to  have  that  im- 
pressed on  the  committee. 

The  Chairman.  How  much  land  was  formerly  under  cultivation  on 
the  other  side  of  the  river  from  this  point  down  to  Quitman? 

Mr.  Provencio.  I  would  place  the  estimate  at  125,000  acres' 

The  Chairman.  How  much  is  now  under  cultivation? 

Mr.  Provencio.  Hardly  70,000  now. 

The  Chairman.  And  is  the  amount  gradually  decreasing  ? 

Mr.  Provencio.  It  is  gradually  decreasing.  It  is  about  three  years 
ago  that,  at  the  expense  of  the  municipality  on  the  Mexican  side,  there 
was  built  just  above  the  city  a  dam  across  the  river  of  masonry  work 
which  cost  about  $40,000,  thinking  that  even  the  shortage  of  the  water, 
I)088ibly,  with  such  a  dam,  which  was  never  necessary  before,  might 
have  been  stopped,  and  they  would  have  a  sufficiency  of  water ;  but 
that  project  has  not  given  good  results. 

Hie  Chairman.  Is  there  apprehension  that  irrigation  on  the  upper 
portion  of  the  river  will  destroy  it  on  the  lower  portion? 

Mr.  Provencio.  Undoubtedly.  I  cannot  attribute  the  present  scarcity 
of  the  water  to  any  other  reason. 

The  Chairman.  And  the  more  irrigation  they  have  above,  the  less 
water  they  will  have  below  ? 

Mr.  Provencio.  Surely.  Every  new  canal  taken  from  the  river  above 
deprives  us  here  ola  certain  amount  of  water.  Besides  I  want  to  make 
it  known  to  this  committee  that  we  have  always  lived  in  perfect  har- 
mony with  the  American  side  of  the  river.  It  is  true  we  have  estab- 
lished and  maintained  a  dam  across  the  river  above  the  city,  but  we 
have  always  distributed  the  water  in  perfect  proportions  between  the 
two  sides  of  the  river,  and  for  that  reason,  for  the  fair  treatment  of  the 
American  people,  we  desire  to  be  treated  fairly  on  the  opposite  side  of 
the  river,  and  we  desire  to  be  given  our  share  of  the  waters  of  the  Eio 
Grande* 
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STATEMENT  OF  JOSEPH  MAGOFEIV,  OF  EL  PASa 

Senator  Heagan.  IIow  long  have  yoa  resided  in  El  Paso  f 

Mr.  M  AGOFFiN.  I  came  here  in  1844  and  I  have  resided  here  since  1856. 

8<:nHtor  JtKAGAN.  You  have  heard  the  course  of  examination.  Will 
you  Ktate  any  facts  in  relation  to  the  sources  of  water,  the  means  of  ob- 
taining water,  and  the  necessity  for  irrigation  here,  which  you  think 
would  lie  of  in ti^ rest  to  the  committee  f 

Mr.  Magoffin.  Prior  to  1861 — I  will  go  back — ^the  population  of 
Paso  <lel  Norte  (city  of  Jaurez)  was  about  30,000.  It  was  a  thriving 
little  city,  and  also  the  surrounding  country  was  cultivated.  They  had 
no  trouble  from  water,  except  in  exceptional  years.  Probably  once  in 
ten  or  fifteen  yeai-s  the  river  would  be  cut  off.  During  our  interstate 
tn>ubleH  here  and  the  war  of  Maximilian,  the  dam  above  here  was  car- 
rUal  away  by  the  iiood,  and  a  great  many  people  on  the  other  side  of 
the  river  left,  they  being  more  interested  in  keeping  their  country  intact 
than  in  looiting  after  the  dam.  In  1868,  when  I  returne<l  here  to  El 
I'aso,  the  dam  that  had  been  swept  away  bad  not  been  rebuilt.  A  year 
or  Hi)  afterward  the  dam  was  again  built,  and  the  people  who  had  left 
E\  Paso  proper  and  all  the  farmers  commenced  to  return  to  their 
honjes  and  to  cultivate  the  lands.  They  now  have,  on  account  of  the 
scarcity  of  water  and  the  difliculties  that  they  have  been  having  for 
the  laKt.two  or  three  years  in  the  scarcity  of  water,  commenced  to  leave 
their  part  of  the  country  and  go  above  into  !New  Mexico,  Las  Gmces, 
and  iiJHewlHMo,  where  they  have  friends  and  relatives,  seeking  new 
homes.  Tliis  state  of  things,  it  is  regarded  by  not  only  the  Mexican 
jieople  but  ourselves  here  in  El  Paso,  is  caused  by  our  friends  in  Colo- 
rado and  New  Mexico  taking  out  these  vast  ditches  from  the  river. 
The  water  has  lessened  from  year  to  yea>T  until  this  year  we  have  none 
at  all. 

Stinator  Keagan.  Does  that  apply  to  both  sides  of  the  river  f 

Mr.  Magoffin.  Yes. 

Senator  Ueagan.  And  are  the  people  suffering  in  Paso  del  Norte  as 
th<\v  are  here  ? 

Mr.  M  ACJOFFiN.  Equally  so.  There  is  no  water  on  the  other  side  of 
tin*.  riv«*j'.  Tlie  river  was  dry  this  year  about  the  1st  of  July,  something 
that  TKJver  occurred  in  the  history  of  the  country. 

Henat-or  ItKACiAN.  What  is  the  usual  season  of  flood! 

Mr.  MAiiOFFiN.  The  river  never  fails  to  rise  here  the  1st  of  May, 
anci  it  keeps  up  continuously,  so  that  no  one  can  cross  it  until  about 
the  *jr>th  <hiy  of  July — 1  mean  on  horseback. 

HiMiator  llFiAGAN.  Did  you  have  any  rise  the  Ist  of  May  this  year! 

Mr,  M  A(i()FKiN.  Yes,  we  had  plenty  of  water  all  of  April,  May,  June, 
and  you  may  say  until  the  1st  of  July.  The  river  went  dry  about  the 
15th  of  tliat  month.  We  had  a  full  river  before  all  the  time.  I  thiiik  we 
had  nion»  wjiter  in  tlie  river  than  flows  in  any  stream  in  Texas,  Colo- 
rado, or  anywluM'e  else. 

Senator  IiKA(;AN.  Make  any  additional  statement  that  yon  may 
ilesire. 

Mr.  MAdOFFiN.  T  do  not  know  that  I  can  say  anything  more  than 
this,  t  hilt,  our  Mexican  friends  look  upon  our  Gk>vemment  as  a  great 
<tovernment,  and  arc  willing  to  restore  these  water  rights  to  them. 
Th«»y  an»  now  moving  in  that  matter  with  their  government.  They 
looli  upon  it  as  a  matter  of  justice  to  them  that  our  Government  should 
Jii  lufino  way  I'estore  their  ancient  rights  to  this  water.    It  is  a  question 
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of  vital  interest  to  them,  as  well  as  it  is  to  the  people  on  this  side  of 
the  river.  And  there  is  nothing  that  I  can  see  now  that  will  give  us 
this  water  except  the  establishment  of  that  reservoir  that  Mr.  Mills 
contemplates  building.  In  building  that  reservoir  it  will  cease  all 
complications  with  regard  to  the  boundary  line  which  has  destroyed 
thousands  and  thousands  of  dollars  worth  of  property  on  both  sides  of 
the  river.  The  water  will  be  stored  in  such  a  way  as  not  to  come  down 
in  flood  times  and  wash  away  the  banks  of  the  river.  It  washed  away 
at  Fort  Bliss  and  destroyed  my  father's  property  there,  worth  $100,000, 
and  has  destroyed  other  property  equally  valuable  on  the  other  side. 
Sixty-five  miles  from  here  is  Fort  Selden. 

Senator  Eeagan.  Up  the  river. 

Mr.  Magoffin.  Yes^  they  contemplate  building  a  dam  there  for 
the  purpose  of  irrigating  all  the  land  west  of  us  here,  in  New  Mexico. 
That  will  again  take  the  water  away  from  this  section  of  the  country ; 
and  if  something  is  not  done  by  our  Government  I  do  not  see  what  the 
people  below  here  are  going  to  do.  We  can  not  do  this  work  as  a  peo- 
ple, because  the  international  questions  come  in  that  will  interfere  with 
private  capital  engaging  in  the  enterprise.  They  are  questions  to  be 
settled  with  Mexico  amicably,  and  adjusted  so  that  they  may  get  their 
water  rights.  No  one  has  a  right  to  question  or  look  into  that  question 
but  our  General  Government,  and  we  have  our  hands  tied  here  expect- 
ing that  you  gentlemen  will  try  to  help  us  out  of  the  fix. 


STATEMENT  OF  W.  W.  FOLLETT.  OF  THE  GEOLOGICAL  SUEVET. 

The  Chaibman.  What  is  your  occupation  ? 

Mr.  FoLLETT.  Engineer. 

The  Chairman.  In  the  employment  of  what  ? 

Mr.  FoLLEiT.  Temporarily  in  the  Geological  Survey. 

The  Chaibman.  You  have  been  making  surveys  in  this  country? 

Mr.  FoLLETT.  I  made  the  survey  for  the  lake  and  these  maps  that 
have  been  presented.  I  made  that  above  the  town ;  the  one  below  was 
made  by  the  county  surveyor,  Mr.  Heldt ;  but  the  survey  above  the 
reservoir  I  made. 

The  Chairman.  Have  you  given  any  attention  to  the  subject  of  irri- 
gation f 

Mr.  FoLLETT.  I  am  from  Denver  down  here  for  the  purpose  of  making 
these  surveys ;  was  never  in  this  country  before. 

The  Chairman.  Would  it  be  practicable  to  build  that  dam  higher  ? 

Mr.  FoLLETT.  Yes,  10  feet  higher^ 

The  Chairman.  In  building  it  10  feet  higher  to  what  extent  would  it 
flood  back  on  the  land  ? 

Mr.  FoLLETT.  The  principle  amount  it  would  cover  would  be  directly 
in  the  river  bottom,  which,  at  the  upper  end,  is  3J  miles  wide,  practi- 
cally 2 J  miles,  covering  8  square  miles  more  than  now  covered. 

The  Chairman.  Would  it  injure  much  more  property? 

Mr.  FoLLETT.  It  would  only  a  short  distance  above  the  head  of  the 
lake  as  now  surveyed.  I  do  not  know  how  far,  but  I  think  only  4  or  5 
miles.  There  is  a  town  they  call  Montagu  where  there  are  vineyards, 
and  it  would  flood  those,  and  that  is  very  valuable  property. 

The  Chairman.  Valuable,  compared  with  what  it  would  now  cover  ? 

Mr.  FoLLETT.  Yes. 

The  Chairman.  About  how  valuable  would  it  be,  too  iQ\iQ\i  to  «3\o^ 
yoa  to  build  the  dam  10  feet  higher  1 
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Mr.  FoLLETT.  Ten  feet  more  would  add  aboat  40  per  cent,  to  its 
present  contents. 

The  OHAmivrAN.  If  they  have  the  amount  of  land  that  they  say  they 
have,  and  there  is  a  chance  to  fill  it,  it  seems  to  me  there  is  no  diificult^ 
about  it. 

Mr.  FoLLETT.  The  estimates  that  Mr.  Heldt  made  on  this  side  of  the 
river  from  Faben's  to  Fort  Hancock  is  36,000  acres  that  it  will  cover, 
and  there  are  probably  10,000  or  15,000  above  that,  makiog  50,000  acres 
on  the  American  side. 

The  Chairman.  Have  you  investigated  to  any  extent  the  probabil- 
ities of  filling  such  a  reservoir  t 

Mr.  FoLLETT.  I  have  investigated  the  probabilities  of  filling  this 
particular  one. 

The  Chairman.  Do  you  think  it  could  be  filled  f 

Mr.  FoLiiETT.  Yes ;  it  could  be.  The  general  flow  of  the  river,  allow- 
ing a  reasonable  amount  to  pass  the  dam,  would  probably  fill  it,  the 
first  filling,  in  the  course  of  two  years.  Of  course,  a  great  deal  would 
soak  up.  It  is  hard  to  say  how  much  would  be  taken  up;  but  it  is  safe 
to  say  that  it  would  be  filled  in  two  years,  or  two  and  a  half  after  it  is 
built.    In  July  it  was  carrying  600  or  800  cubic  feet  per  second. 

STATEMENT  OF  J.  W.  EUBANK,  OF  EL  PASO. 

The  Chairman.  You  have  been  county  surveyor.  What  do  you  say 
as  to  the  amount  of  land  that  could  be  covered  by  a  dam  60  feet  high 
for  purposes  of  irrigation  f 

Mr.  Eubank.  I  have  made  a  calculation  of  the  land  in  the  low  part 
of  the  valley,  from  here  to  Quitman,  and  I  calculated  that  it  was  about 
110,000  acres.  But  I  think  from  what  I  see  in  that  map  that  it  will  be 
something  like  50,000  acres  more,  and  adding  the  higher  lands,  up  to 
175,000  acres  from  here  to  the  canons  below. 

The  Chairman.  If  you  could  get  the  water  ? 

Mr.  Eubank.  Yes  5  raising  the  water  60  feet  high.  The  valley  fells 
2^  feet  to  the  mile.  After  that  it  falls  2  feet  and  over ;  after  that  a 
little  faster,  down  to  Camp  Eice.  I  do  not  know  what  it  is.  I  take  it 
from  the  railroad,  which  falls  2  feet  to  the  mile,  or  1.9  feet. 

The  Chairman.  How  is  it  on  the  other  side  of  the  river  f 

Mr.  Eubank.  I  have  been  all  along  there,  and  it  would  be  just  about 
equal ;  one  side  the  same  as  the  other.  I  have  never  made  a  calcula- 
tion, but  that  is  my  observation. 

The  Chairman.  Are  you  familiar  with  western  Texas? 

Mr.  Eubank.  Yes ;  I  spent  a  year  and  a  half  coming  out  into  this 
country  on  the  Texas  Pacific  Eailroad  as  an  engineer.  I  know  the 
country  there  pretty  well ;  walked  all  over  it. 

The  Chairman.  What  do  you  say  as  to  the  feasibility  of  irrigation 
in  western  Texas. 

Mr.  Eubank.  I  think  it  is  feasible  up  to  the  point  30  or  40  miles  west 
of  the  Pecos  Eiver,  where  you  strike  the  mountains.    From  thei^  east 
it  is  feasible  to  get  water  from  the  ground  so  far  as  I  have  observed. 
.  The  Chairman.  To  what  extent  can  it  be  practiced  from  there  eastf 

Mr.  Eubank.  Only  from  wells.  There  is  no  water  there,  except  the 
well  water,  and  we  found  water  from  20  to  30  feet  for  railroad  purposes,, 
stations,  and  engines,  wherever  we  dug. 

The  Chairman.  Could  the  water  be  stored  on  the  Pecos  below  t 

Mr.  Eubank.  The  plains  are  2,989  feet,  the  highest  points  where  the 
railroad  crosses,  and  the  Pecos  is  2,300  wkexe  the  Texas  PaclfiiQ  QCPiSSlQB. 
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You  see  the  difference  is  aboat  600  feet  below  the  plains.  Yon  would 
have  to  go  op  the  Pecos  Biver  and  get  it  out  on  the  plains.  I  do  not 
believe  it  would  be  feasible. 

The  Ohatrman.  But  the  valley  f 

Mr.  EuBAi^.  It  could  be  all  brought  under  cultivation  by  the  Pecos 
River. 

The  Chairman.  How  much  valley  is  there  f 

Mr.  Eubanh;3.  On  the  eastern  side,  before  it  comes  to  the  hills,  it  is 
2i  miles  where  the  railroad  crosses  ^  but  going  west  it  comes  2  miles 
out  and  rises  four- tenths  of  a  foot  to  the  100  feet. 

The  Chairman.  You  do  not  know  to  what  extent  the  Pecos  could  be 
brought  on  that  ground  Y 

Mr.  EuBANKS.  I  went  up  on  the  Pecos  Eiver  6  or  8  miles  from  the 
railroad,  and  I  have  been  farther  than  that  from  the  railroad. 

The  Chairman.  Is  that  good  land  f 

Mr.  EuBANKs.  Yes ;  it  appears  to  be  good  land.  Down  near  the 
river  it  is  alkali ;  but  when  you  get  away  from  the  river  it  is  splendid 
land. 

Senator  Beaoan.  Have  you  made  any  examination  that  would  en- 
able you  to  say  whether  a  dam  built  here,  as  has  been  spoken  of,  60  or 
75  feet  high,  would  throw  water  out  on  the  mesa  on  the  east  side  of  the 
river  t 

Mr.  EuBANKS.  The  mesa  is  170  feet  above  this  town,  and  the  highest 
point  of  the, mesa  is  374  feet  above  this  town.  In  order  to  bring  a  ditch 
around  this  mountain  San  Marcial  onto  that  land,  by  obtaining  a 
grade  of  1  foot  to  the  mile  to  bring  it  out  on  this  vast  plain,  you  would 
have  30  or  40  feet  cutting  for  a  half  mile. 

Senator  Beagan.  How  much  land  would  it  open  to  irrigation  t 

Mr.  EUBANKS.  About  1,000,000  acres  any  way. 

Senator  Eeagan.  What  is  the  distance  that  you  speak  of  where  it 
would  be  necessary  to  bring  that  ditch  out  ? 

Mr.  EuBANKS.  One  hundred  and  fifty  or  160  miles ;  120  miles. 

Senator  Beagan.  What  would  be  the  length  of  the  ditch  before  you 
reached  the  San  Marcial  ? 

Mr.  EuBANKS.  You  might  add  20  per  cent  to  the  railroad  for  the  wind- 
ings of  the  ditch.    The  ditch  would  not  be  as  straight  as  the  railroad. 

The  committee  took  a  recess,  and  on  re*  assembling  heard  the 
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The  Ohaibman.  Are  you  familiar  with  the  topography  and  sources 
of  water-supply  for  irrigation  in  western  Texas  f 

Mr.  Heldt.  Yes:  I  am  well  acquainted  with  some  of  the  latter. 

The  Chairman,  otate  what  you  know  of  them  f 

Mr.  HsLDX.  I  was  division  engineer  of  the  Southern  Pacific  Eailroad 
for  some  years,  and  I  am  well  acquainted  with  the  Devil's  Biver  and 
part  of  the  Pecos  and  nearly  all  the  waters  between  here  and  San  An- 
tonio. 

The  Ohaibman.  Go  on  and  explain  that. 

Mr.  Heldt.  In  Devil's  Eiver  I  have  taken  an  extra  interest,  because 
a  friend  of  mine  asked  me  if  it  was  possible  to  irrigate  by  damming  the 
river,  and  I  went  out  there  and  made  a  special  examination  of  it.  At 
another  time  I  was  at  the  head  of  the  river. 

Devil's  Biver  is  an  overflow  from  a  small  lake  near  Beavex  lidAL<b  m 
Orodtott  County,  Tex.    Itiaa  tree  Rowing  stream  of  cle^o:  "W^Ai^X)  ^\i<3l 
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is  everlasting.  There  is  a  rock  bottom  all  the  way,  and  it  is  very  easily 
dammed  up,  and  can  be  spread  over  50,000  acres  of  land  near  Del  Bio. 

The  Chairman.  Do  you  think  that  there  is  a  sufficient  water-supply, 
if  it  were  stored,  to  irrigate  50,000  acres  of  land  f 

Mr.  Heldt.  Yes,  I  do.  They  are  irrigating  12,000  acres  of  land  at 
Del  Kio  and  at  San  Felipe  Spring,  and  that  spring  must  come  from 
the  Devil's  River  somewhere,  because  every  time  that  nver  is  up  the 
spring  rises,  and  when  DeviPs  River  is  low  it  falls.  But  this  San  Felipe 
Spring  is  also  everlasting.  One  curious  thing  about  it  is  that  they  tried 
to  dam  it  up  a  couple  feet  higher  a  few  years  ago ;  they  found  that  it 
would  not  flow  more,  and  that  is  my  reason  for  thinking  that  there  is 
water  from  the  Devil's  River,  and  by  damming  up  the  Devil's  River  I 
think  this  San  Felipe  spring  will  rise  so  much  higher  that  they  could 
iiTigate  nearly  twice  the  land.  That  is  my  impression,  and  I  think  that 
I  am  right  aboat  it. 

The  Chairman.  Then  what  is  the  next  stream  f 

Mr.  Heldt.  That  is  the  only  stream  that  I  have  made  any  special 
study  about. 

The  Chairman.  Have  you  traveled  over  the  others  ! 

Mr.  Heldt.  Yes. 

The  Chairman.  What  is  the  next  stream  ! 

Mr.  Heldt.  There  are  no  streams  any  farther  down  until  you  get  to 
San  Antonio  River. 

The  Chairman.  How  far  is  Devil's  River  from  here  f 

Mr.  Heldt.  Four  hundred  and  fifty  miles. 

The  Chairman.  Is  there  any  stream  between  that  and  here  f 

Mr.  Heldt.  There  is  the  Pecos  River.  There  is  no  irrigable  land  be- 
tween Fort  Quitman,  80  miles  below  here,  and  Del  Rio,  90  miles  below 
that  point. 

The  Chairman.  What  is  the  next  stream  f 

Mr.  Heldt.  The  Pecos  River. 

The  Chairman.  No  streams  between  f 

Mr.  Heldt.  There  is  a  small  stream  at  Langtry,  but  it  is  in  a  canon 
about  120  feet  deep. 

Ihe  Chairman.  Are  there  no  canons  or  arroyos  that  have  storage 
facilities  ? 

Mr.  Heldt.  No  ;  not  between  the  Pecos  and  Devil's  River. 

The  Chairman.  What  is  the  distance  between  Devil's  River  and  Pe- 
cos River. 

Mr.  Heldt.  Fifty  miles;  and  that  is  the  roughest  country  in  the 
world. 

The  Chairman.  Have  you  been  up  the  Pecos  f 

Mr.  Heldt.  Ko,  not  for  any  distance.  Well,  I  have  been  on  horse- 
back when  I  was  trading  cattle. 

The  Chairman.  How  much  of  a  stream  is  the  Pecos  in  flood  time  f 

Mr.  Heldt.  In  flood  times  I  have  known  it  to  be  30  feet  deep — up  to 
the  bottom  of  the  bridge  of  the  Southern  Pacific  Railroad. 

The  Chairman.  How  wide  ! 

Mr.  Heldt.  One  hundred  and  fifty  feet  wide. 

The  Chairman.  Can  you  give  an  estimate  of  the  quantity  of  water 
that  runs  in  it  ? 

Mr.  Heldt.  No. 

The  Chairman.  Have  you  ever  gauged  it  ? 

Mr.  Heldt.  No.  Well,  I  think  it  would  be  possible  to  dam  up  those 
draws  and  irrigate  some  of  that  country  there. 

The  Chairman.  Where  ? 
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Mr.  Heldt.  About  Murphyville  and  Marfee.  That  is  a  level  couu- 
try. 

The  Chairman.  What  surveys  did  you  make  ? 

Mr.  Heldt.  I  made  a  survey  of  the  river  from  here  to  a  point  about 
10  miles  below  Fort  Hancock. 

The  Chairman.  And  made  a  map  if  was  that  your  map  that  was 
shown  to  the  committee  ? 

Mr.  Heldt.  Yes,  sir;  also  a  survey  of  an  irrigation  ditch  to  be  used 
in  connection  with  this  proposed  dam  from  Fabens  to  Fort  Hancock. 

'the  Chairman.  What  amount  of  land  is  th^re  on  the  American  side 
that  can  be  reached  from  the  ditches  of  this  dam  ? 

Mr.  Heldt.  I  think  there  will  be  125,000  to  160,000  acres  between 
Fabens  and  Fort  Hancock.  By  actual  measurement  I  have  found  it 
136,000  acres. 

The  Chairman.  How  much  on  the  Mexican  side  f 

Mr.  Heldt.  An  equal  amount. 

The  Chairman.  In  running  your  ditches,  how  far  from  the  top  of  the 
dam  would  you  take  the  water? 

Mr.  Heldt.  Forty-five  feet  from  the  bottom  of  the  dam.  I  used  the 
Southern  Pacific  grade  all  the  way  down. 

The  Chairman.  That  will  leave  about  15  feet  of  water. 

Mr.  Heldt.  Yes. 

The  Chairman.  Do  you  think  that  will  be  suflacient  to  irrigate  135,000 
acres  of  land  ? 

Mr.  Heldt.  I  really  have  not  made  that  a  study. 

The  Chairman.  How  many  acres  would  15  feet  of  water  in  that  dam 
cover  a  foot  deep  ? 

Mr.  Heldt.  I  would  have  to  have  some  time  to  figure  that  out. 

The  Chairman.  How  much  land  could  you  irrigate  if  you  came  up 
six  feet  from  the  bottom  ? 

Mr.  Heldt.  Fifty  thousand  acres. 

The  Chairman.  If  you  came  up  20  feet,  how  much  ? 

Mr.  Heldt.  The  increase  would  be  rather  gradual. 

The  Chairman.  Is  it  proposed  to  make  different  places  to  draw  the 
water  out  at  different  heights  of  the  dam  1 

Mr.  Heldt.  I  think  not. 

The  Chairman.  I  think  they  ought  to  do  that. 

Mr.  Heldt.  I  think  the  dam  will  be  solid  for  40  feet. 

The  Chairman.  It  ought  to  be  solid  at  the  bottom,  too.  In  survey- 
ing the  ditch  from  the  proposed  dam  down  to  the  caiion  on  the  Colorado, 
you  found  that  the  river  had  been  changing  its  bed  very  much  1 

Mr  Heldt.  Yes,  very  much. 

The  Chairman.  And  that  the  boundary  is  very  uncertain  ? 

Mr.  Heldt.  Yes,  very  uncertain. 

The  Chairman.  In  what  respect  has  it  been  changed  If 

Mr.  Heldt.  In  some  places  changed  for  3  miles  and  over. 

The  Chairman.  And  it  is  continually  changing  ? 

Mr.  Heldt.  Continually  changing,  yes,  sir. 

The  Chairman.  Do  these  changes  take  place  in  flood  times  or  are 
they  constantly  occurring  if 

Mr.  Heldt.  They  always  occur  in  flood  times. 

The  Chairman,  ^o  change  when  water  is  low? 

Mr.  Heldt.  No. 

The  Chairman.  Then,  if  the  flood  waters  were  retained  you  do  woV 
think  there  would  be  any  changes  f 

Mr.  HxLDT.  I  do  not  think  there  would  be  any  cliaugea. 
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The  acoompanying  papers,  reports,  and  statemeDts  were  received  and 
ordered  filed  by  the  committee. 
Adjourned. 

8TATEBCE2NT  OF  ANSON  BOLLS,  MAJOR  TENTH  CAVALR7,  TJ.  a 
ARM7,  CONSULTINQ  ENGINEER  OF  THE  U.  S.  QEOLOOICAL  SUR- 
VEY AT  EL  PASO. 

While  on  leave  of  absence  here  last  fall,  I  submitted  to  the  city  coan- 
cil  of  El  Paso  the  project  for  a  dam  and  reservoir  in  the  Bio  GraDde, 
above  this  place ;  later  on,  while  in  Washington,  I  presented  the  same 
to  the  Director  of  the  Geological  Survey,  Major  Powell,  who  gave  me 
such  kindly  encouragement  that  on  the  10th  of  December,  at  the  request 
of  the  then  Secretary  of  State,  Mr.  Bayard,  I  wrote  and  he  had  printed  a 
detailed  explanation  of  my  project,  which  is  inclosed  herewith,  marked  A. 

In  April,  1889,  at  the  instance  of  Major  Powell,  I  received  the  fol- 
lowing order  from  the  War  Department : 

Special  Orders,  }  Headquarters  of  the  Armt, 

No.  85.        5  Adjutant-Gbner4l'8  Office, 

Washington,  ApHl  12,  1889. 
[Extract.  J 

6.  With  the  approval  of  the  Secretary  of  War,  Maj.  Anson  Mills,  Tenth  Cavaliy, 
will  report  for  temporary  duty  to  the  conimandiDg  ofScer,  Fort  Bliss,  Tex.  In  ad- 
dition to  his  military  duties  at  that  poet,  he  is  authorized  to  extend  his  services  in 
every  proper  way,  when  they  may  be  requested,  to  tbe  officers  of  the  Interior  Depart- 
ment in  charge  of  the  Geological  Survey  on  that  part  of  the  Rio  Grande  60  miles nortli 
and  60  miles  south  of  the  El  PaHo,  Texas,  tbis  survey  having  for  its  object  the  re- 
demption of  areas  of  irrigable  landH  in  the  Rio  Grande  Valley.  The  travel  ei^oioed 
is  necessary  for  the  public  service. 

By  command  of  Major-General  Schofield. 

R.  C.  Drum, 

Adjutant-  OeneraL 
Official. 

J.  C.  Eelton, 
Assistant  Adjutamt-Crtner^ 
Major  Mills, 

Worcester,  Mass, 

On  reporting  to  the  Plrector  of  the  Geological  Survey  I  received 
verbal  iiiHtrnctions  from  him  to  make  all  reasonable  investigatiODSthat 
would  tend  to  develop  the  feasibility  of  my  project,  and  the  following 
written  instructions  : 

Department  of  the  Interior,  U.  S.  Geological  Survey, 

Washington,  D.  C,  ApHl  "HO,  1889. 

Sir  :  I  have  the  honor  to  acknowledge  tbe  receipt  of  yonr  letter  of  15th  instant  trans- 
mitting a  copy  of  Special  Orders,  No.  85,  current  series,  from  the  commanding  general 
of  the  Army,  authorizing  you  to  extend  your  services,  in  every  proper  wAy,  when 
they  may  be  requested  by  the  officers  of  the  Interior  Department  in  charge  of  tbe 
Geological  Survey  and  its  action  with  reference  to  improvements  of  the  Kio  Grande 
River,  neai*  El  Paso. 

In  reply  thereto  I  hereby  request  that  you  will  act  as  the  advisory  agent  of  this 
Bnrean  in  respect  to  matters  connected  with  improvements  of  the  Rio  Grande  River 
near  El  Paso,  and  relation  to  tbe  use  of  its  waters  for  purposes  of  i negation.  Tea  are 
requested  to  keep  this  Bureau  inforuied  of  all  projects  looking  to  such  iinrposes  and 
to  communicate  to  it  your  opinione^  and  advice  thereon.  In  view  of  the  fact  that  any 
works  affecting  the  flow  of  the  Rio  Grande  River  must  be  matters  of  equal  Bolicitnde 
to  the  people  of  the  United  States  and  of  Mexico,  and  to  their  respective  govern- 
ments^ you  are  especially  requested  to  acquaint  yourself,  so  far  &s  may  be,  with  the 
views  of  the  Mexican  officials  and  people  in  rolation  to  sucli  matters,  maintaining  in 
yoar  intercourse  with  them  a  most  friendly  attVtwAo  a.\\^  Tfe^xefiWiUu^  to  them  a  flin- 
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cere  and  earnest  desire  of  this  office  to  treat  all  matters  relating  to  the  nse  of  the 
waters  of  the  Rio  Grande  for  purposes  of  irrigation  with  a  dne  regard  for  their  rights. 
It  is  the  purpose  of  this  Barean  to  establish  at  El  Paso  a  station  for  gauging  the 
annaal  flow  of  the  river,  for  measuring  the  evaporation,  and  for  other  purposes,  and 
I  should  be  pleased  if  you  will  exercise  a  supervision  over  this  work  of  the  employes, 
who  will  be  instructed  to  report  to  you,  and  I  further  request  that  you  will  assist 
them  in  securing  facilities  for  their  work. 
Very  respectfully,  sir, 

J.  W.  Powell,  Director. 

Mig.  Anbon  Mills, 

Tenth  Cavalry,  U.  S,  Armyy  Worcester,  Mass. 


Exhibit  A« 

Ebbitt  House,  Washington,  December  10,  1888. 

Sir  :  Agreeable  to  promise  at  our  interview  this  morning,  I  have  the  honor  to  sub- 
mit the  following  general  outline  of  my  projected  scheme  for  an  international  dam 
and  water  storage  in  the  Rio  Grande,  near  El  Paso,  Tex.,  for  the  control  of  the  annual 
floods  and  the  preservation  of  the  national  boundary  to  the  Gulf,  and  for  other  pur- 
poses. 

The  Rio  Grande,  1,800  miles  long,  rises  from  an  unusual  number  of  tributaries  in 
the  very  high  altitudes  of  southern  Colorado  and  northern  New  Mexico,  where  the 
rain  and  snow  fall  is  extraordinary,  and  the  ice  formed  therefrom  in  the  long  winter 
enormous.  As  it  flows  southward  the  precipitation  gradually  decreases  for  600  miles, 
when  the  Mexican  boundary  is  reached,  at  El  Paso,  Tex.,  where  there  is  neither  snow 
nor  ice,  and  but  8  inches  annual  rain-fall ;  from  thence,  1,200  miles  south,  to  the  Gulf 
of  Mexico,  the  rain-fall  is  only  sufficient  to  compensate  for  the  loss  by  evaporation 
(which  latter  is  very  great);  and,  for  these  reasons,  the  river  has  but  few  tributaries, 
and  DO  increase  of  flow  below  El  Paso. 

The  annual  floods,  caused  by  the  melting  of  the  snow  and  ice  in  the  mountains, 
take  place  in  May  and  last  for  about  seventy-five  days,  during  which  period  the  aver- 
a|^  now  may  be  estimated  at  ^0  yards  in  width  by  2  yards  in  depth,  with  a  velocity 
of  5  miles  per  hour,  although  in  recurring  periods  of  about  seven  years  it  is  much 
greater.  During  the  remaining  two  hundred  and  ninety  days  of  the  year  the  aver- 
age flow  is,  perhaps,  not  over  30  yards  wide  by  1  yard  deep,  with  the  same  velocity ; 
and  in  the  same  recurring  periods  in  the  intervals  between  the  high  tides  the  river 
goes  dry  for  months,  as  it  is  at  this  time,  or  at  least  has  no  current,  with  not  enough 
water  in  the  pools  to  float  the  fish. 

There  is  a  present  popular  opinion  that  this  want  of  water  comes  from  its  diversion 
by  the  numerous  irrigating  canals  lately  taken  out  in  Colorado  and  New  Mexico,  and 
while  it  is  problematical  what  effect  this  may  have,  if  any,  I  am  of  the  opinion  that 
most  of  this  water  returns  to  the  stream  again,  either  through  the  atmosphere,  by 
evaporation  and  precipitation,  or  by  the  earth,  through  overflow  and  drainage,  as, 
from  personal  observation,  I  know  that  these  seasons  of  flood  and  drought  were  of 
about  the  same  character  thirty  years  ago. 

After  leaving  the  mountains  the  river  passes  through  low  valleys  of  bottom  lands 
from  1  to  12  miles  wide,  and  from  4  to  8  feet  above  low  water  level,  of  a  light,  sandy 
allavinm  formed  during  annual  overflows  by  sedimentary  deposits  from  silt,  which 
the  water  always  carries  in  a  greater  or  less  degree. 

In  meandering  along  the  Texan  bank  of  the  river,  as  a  land  surveyor,  from  the  New 
Mexican  line  to  a  point  below  Fort  Quitman,  in  1858,  1859,  1860, 1  observed  that  the 
deposit  was  from  one-haK  to  3  inches  annually ;  that  during  the  floods  the  bed  of  the 
river  was  constantly  changing  by  erosion  and  deposit;  and  that  in  regular  cycles  it 
shifted  from  one  of  its  firm  rocky  or  clay  banks  to  the  other  as  the  deposits  had  raised 
the  side  of  the  valley  through  which  it  then  flowed  above  the  level  of  the  opposite 
side.  Generally  this  change  took  place  slowly  by  erosion  and  deposit  of  matter 
entirely  in  suspension ;  but  frequently  hundreds  of  acres  would  be  passed  in  a  single 
day  by  a  cut-off  in  a  bend  of  one  channel  and  sometimes  the  bed  would  suddenly 
change  from  one  firm  bank  to  the  other,  a  distance  of  perhaps  20  miles  in  length  by 
6  in  width,  for  instance. 

When  surveying  "  El  Canutilo,"  a  valley  a  short  distance  above  El  Paso,  the  river 
was  moving  westward,  and  about  the  middle  of  the  valley,  which  was  some  6  miles 
wide,  old  Mexicans  who  had  lived  in  the  vicinity  informed  me  that  in  1821  the  river 
ran  close  along  the  eastern  bluff,  where  its  bed  was  plainly  to  be  seen,  as  was  also  a 
less  plainly  outlined  bed  along  the  bluffs  on  the  opposite  side  where  the  tiv^t  ^<(^^% 
at  this  date,  and  gives  evidence  of  returning  abruptly  to  the  easteniAAviSift  a^^'&vcL  «X 
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the  next  greatest  high  tide,  to  its  old  channel,  along  the  bed  of  the  track  of  the 
Sante  F6  Railroad. 

In  another  case,  more  recent  and  extensive,  in  the  great  valley  below  El  Paso,  some 
12  miles  in  width  and  20  nriles  long,  the  river,  as  was  plainly  evident  at  the  time  I 
was  surveyincr  the  land,  had  made  a  sudden  change  from  the  bluffs  on  the  eastern  or 
Texan  side  to  the  western  or  Mexican  side  of  the  valley. 

Mexicans,  who  had  been  residents  continuously  in  that  vicinity,  informed  me  that 
this  change  took  place  in  1842. 

Again,  in  1884,  in  this  vicinity,  the  river  swept  suddenly  from  the  Mexican  side, 
crossed  the  Southern  Pacific  Railroad,  and  destroyed  both  track  and  bed  for  a  dis- 
tance of  15  miles,  stopping  traffic  for  a  period  of  three  months  and  causing  the  re- 
moval of  the  road  to  hills  above  the  valley. 

Though  these  are  the  most  extensive  changes  that  came  within  my  personal  obser- 
vation, similar  oues  are  being  made  annually,  from  El  Paso  to  the  Gulf,  which  not 
only  prevents  the  settlement  and  development  of  such  of  the  lands  as  are  sufficiently 
above  the  overflow  (were  the  banks  and  boundaries  secure),  but,  by  reason  of  the 
river  being  the  national  boundary  between  the  United  States  and  Mexico  for  over 
1,200  miles,  cause  fatal  embarrassments  to  the  citizens  and  officials  of  both  repub- 
lics, in  fixing  boundaries  and  titles  to  lands,  in  preventing  smuggling,  collecting 
customs,  and  in  the  legal  punishment  of  all  crimes  and  misdemeanors  committed  near 
the  supposed  boundary  line,  it  being  easy  at  almost  any  point  in  its  great  length 
to  produce  evidence  sufficient  to  raise  a  reasonable  doubt  in  the  minds  of  the  jurors 
as  to  which  side  of  the  line  the  arrest  was  made  or  the  act  committed. 

At  the  last  session  of  Congress  the  House  passed  a  jointresolution  (No.  112)  request- 
ing the  President  to  appoint  a  commission,  in  conjunction  with  a  similar  one  from 
the  Republic  of  Mexico,  to  consider  the  matter  above  referred  to.  While  surveying 
these  lands  in  1858,  and  prospecting  for  a  crossing  of  the  Rio  Grande  for  the  Mem- 
phis, El  Paso  and  Pacific  Railroad,  which  was  then  projected  and,  in  fact,  in  course 
of  construction,  I  examined  the  pass  about  3  miles  above  the  present  city  of  El  Paso, 
and  discovered  that  it  had  solid  rock  bed  and  walls,  the  latter  but  about  400  feet 
apart,  and  that  the  valley  above  which  came  close  down  to  tl^e  spur  of  the  Rocky 
Mountains,  which  crossed  the  river  and  formed  the  pass,  was  from  4  to  8  miles  wide, 
with  a  fall  of  about  4  feet  to  the  mile,  so  that  it  would  be  an  easy  matter  to  build  a 
dam  in  this  pass  and  create  an  immense  lake. 

The  water  coming  through  this  pass  for  ages  has  deposited  at  its  lower  end  a  great 
mass  of  rocks,  over  which  is  formed  rapids  with  about  12  feet  fall,  and  the  aborigi- 
nes of  prehistoric  ages  made  use  of  this  to  carry  the  water  on  to  the  lands  below — 
no  one  knows  how  long  ago ;  but  it  is  known  that  the  Mexicans  have  used  it  for  two 
hundred  years,  under  most  disadvantageous  and  unsatisfactory  circumstances. 

I  have  witnessed,  each  succeeding  year,  hundreds  of  Mexicans  piling  loose  stones 
on  the  top  of  this  drift  of  rocks  to  raise  the  level  to  that  carried  away  by  the  floods 
of  the  preceding  year ;  and  it  has  been  estimated  by  a  Federal  engineer  sent  from  the 
City  of  Mexico,  that,  had  the  labor  thus  expended  been  reduced  to  silver,  the  dam 
could  have  been  built  of  the  solid  metal. 

The  difficulty  has  been,  and  always  will  be,  that  there  is  neither  bed-rock  nor  solid 
earth  in  the  bottom  or  banks,  each  being  composed  of  quicksand. 

In  other  places  in  the  valley,  temporary  willow  dams,  1  or  2  feet  high,  are  made 
at  convenient  places,  and  the  water  carried  several  miles  below  on  to  the  lands  that 
are  above  the  usual  overflow ;  but  these  dams  are  carried  away  annually,  and  have 
to  be  rebuilt,  and  frequently  the  river  bod  moves  miles  away  from  the  mouth  of  the 
ditch  or  acequia,  rendering  it  useless,  but  even  if  these  difficulties  in  carrying  the 
water  from  the  bed  of  the  river  to  the  lands  are  overcome  in  the  usual  manner,  it  is 
evident  that  by  reason  of  a  great  overflow — say  every  seventh  year — and  a  6xy  river 
in  a  like  period,  no  system  of  irrigation  for  the  Rio  Grande  can  prove  satis&ctory 
that  does  not  embrace  a  grand  storage  system  sufficient  both  to  restrain,  to  a  great 
extent  at  least,  the  tidal  flow  and  maintain  a  costant  annual  flow,  especially  since 
the  great  emigration  and  settlement  in  its  valley  is  constantly  doubling  the  demand 
for  water. 

Being  on  leave  of  absence  in  the  city  of  El  Paso  recently,  where  I  was  a  citizen 
before  the  war,  having  surveyed  the  first  plat  of  the  town,  and  being  well  known  to 
most  of  its  citizens,  I  was  invited  by  the  city  council  to  submit  to  it  a  plan  for  water 
supply  and  irrigation  that  would  overcome  the  difficulties  above  referred  to. 

It  at  once  occurred  to  me  that,  as  the  Rio  Grande  was  the  joint  property  of  the  two 
nations,  and  especially  as  th^  Mexicans  bad  used  its  waters  since  time  when  '*the 
memory  of  man  runneth  not  to  the  contrary,"  that  any  plan  to  be  acceptable  and  satis- 
factory must  be  international  in  character,  and  the  works,  both  before  and  after 
completion,  under  the  joint  Federal  control  of  the  two  nations — the  more  so  as  ripa- 
rian rights  in  this  country,  so  far  as  regards  irrigation,  are  not  well  defined  by  law 
and  could  be  best  brought  about  in  this  instance  by  treaty  stipulations  between  the 
two  countries. 
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The  matter  of  restraining  the  tidal  flow  hy  storing  the  water,  and  thus  protect  the 
constantly-changing  national  honndary,  occurred  to  me,  if  it  could  he  introduced 
into  the  project,  as  likely  to  secure  encouragement  and  suhstan^ial  aid  hy  liheral  ap- 
propriations in  money  from  hoth  Governments. 

And  further,  that  at  El  Paso  (now  a  city  of  over  11,000  population,  with  every  pros- 
pect of  being  a  large  manufacturing  city  at  no  distant  day,  there  being  no  place 
within  500  miles  likely  to  compete  with  it),  the  subject  of  water-power  ought  also  to 
enter  into  the  problem,  which  of  necessity  is  of  such  vast  proportions  as  to  require 
all  incidental  aid  possible  to  attach  to  it  to  insure  its  success. 

It  will  be  apparent,  from  what  has  been  written,  that  the  Rio  Grande  is  one  of  the 
first  magnitude,  not  only  in  length  and  breadth,  but  for  short,  annual  periods  in 
devastating  flow  of  waters,  and  that  its  general  characteristics,  as  compared  witii 
other  rivers  with  leference  to  irrigation,  are  so  abnormal  as  to.require  different  and 
more  heroic  treatment. 

I  therefore  projected  a  scheme  which  may  be  briefly  outlined  as  follows :  To  build 
a  strong  dam  of  stones  and  cement — say  60  feet  high — in  the  pass  before  referred  to, 
and  by  suhmerging  about  60,000  acres  of  land  now  subject  to  overflow,  and  of  little 
comparative  value,  create  a  vast  lake  15  miles  long  by  7  miles  wide,  with  a  probable 
storage  capacity  of  4,000,000,000  cubic  yards  of  water ;  place  gates  on  each  side  of 
tht)  river  in  the  dam  at  the  50-foot  level  for  waste  wiers  and  irrigating  canals  to  sup- 
ply each  side  of  the  river  and  keep  up  a  flow  in  its  bed,  which  would  bring  the  water 
in  the  canals  70  feet  above  the  streets  in  the  cities  of  El  Paso  and  Juarez,  respect- 
ively. 

The  gates  at  the  50-foot  level  would  give  an  available  reserve  of  water  of  10  feet 
over  the  entire  surface  of  the  lake,  over  2,000,000,000  cubic  yards,  which  would  be 
exhausted  during  the  long  season  of  little  flow  for  the  purposes  of  irrigation  and 
other  needs,  as  well  as  maintaining  a  constant  stream  in  the  river  beds  so  arranged 
as  to  exhaust  the  reserve  about  the  period  of  annual  flood,  which  would  bo  checked 
and  held  in  reserve  for  the  next  season  of  little  flow,  and  in  this  manner  produce  a 
comparatively  constant  and  unvarying  flow  of  the  water  for  each  entire  year  below 
the  dam,  redeeming  many  times  the  number  of  acres  submerged  above  iu  the  lake 
from  overflow  below,  and  fixing  permanently  the  national  boundary,  the  banks  of 
the  river,  as  well  as  the  boundaries  and  titles  to  private  lands,  and  making  it  an  easy 
matter  to  collect  duties  and  prevent  smuggling,  detect  crimes  and  niisdemeauors 
generally,  arrest  and  punish  criminals,  as  it  is  along  other  national  boundaries. 

The  assumed  flow  given  for  the  seventy-five  days  of  high  water  will  give  about 
7{500,000  cubic  yards,  and  that  for  the  remaining  two  hundred  and  ninety  days 
1,500,000,000  cubic  yards,  making  an  aggregate  annual  flow  of  9,000,000,000  cubic 
yards.  If  we  allow  3,000,000,000  of  this  for  loss  by  evaporation  and  other  wastes, 
which  former,  in  this  dry  atmosphere,  is  very  great,  perhaps  20  inches,  we  have 
6,000,000,000  cubic  yards,  and  dividing  this  into  three  equal  parts,  one  for  each  side 
of  the  river  for  irrigation  and  other  needs,  and  the  third  for  overflow  through  water 
motors  to  furnish  power  to  the  future  manufacturing  cities  on  each  side  and  to  main- 
tain a  constant  flow  in  the  river  below  to  the  Gulf,  as  would  no  doubt  be  demanded 
by  the  people  there  as  their  right  ere  they  would  permit  the  scheme  to  be  carried 
out. 

The  2,000,000,000  cubic  yards  falling  a  distance  50  feet  over  the  dam,  estimating 
the  weight  of  a  cubic  yard  of  water  at  1,500  pounds  and  one  horse-power,  the  energy 
reqaired  to  lift  ^3,000  pounds  1  foot  in  a  minute  would  expend  energy  equal  to  over 
30,000  horse-power  for  eight  hours  every  day  in  the  year,  and  produce  a  constant 
stream  in  the  bed  of  the  river  26  yards  wide  by  I  foot  deep,  running  with  a  velocity 
of  5  miles  per  hour,  to  say  nothing  of  the  probability  that  the  greater  part  of  the 
other  two-thirds  would  find  its  way  again  to  the  river-bed  through  the  earth  and 
air,  the  whole  flowing  in  a  steady,  continuous  stream  to  the  mouth  of  the  river,  to  be 
used  as  required  at  any  season  oi  the  year,  instead  of,  as  is  now  the  case,  six-eighths 
of  the  entire  mass  of  the  annual  flow  going  rapidly  to  the  Gulf  in  the  short  period 
of  seventy-five  days  untaxed. 

Estimating  the  amount  of  water  required  for  annual  irrigation  at  20  inches,  the 
water  reserved  for  that  purpose  would  be  suflficient  for  1,000,000  acres  on  each  side  of 
the  river,  all  that  could  be  reclaimed  from  the  desert  for  100  miles  below. 

To  carry  out  this  project,  I  recommended  to  the  people  on  each  side  of  the  Rio 
Grande  that  they  petition  to  the  executive  authority  of  their  respective  nations  for 
the  creation  of  a  joint  commission,  to  draw  up  the  necessary  treaty  stipulations  to 
protect  the  work  and  the  rights  of  all  interested  in  them,  the  fundamental  feature  of 
which  should  certainly  be  that  each  nation  should  have  the  right  to  divert  no  more 
thui  one-third  of  the  flow  at  any  period,  and  that  one-third  the  flow  should  be  main- 
taioed  in  the  bed  of  the  river,  ana  that  this  international  commission  have  charge 
aod  control  of  the  work  after  completion  as  well  as  during  construction. 

That  the  legislative  authorities  of  the  two  nations  be  asked  to  apptoptVoA.^,  ^iv^\ 
complete  investigations  and  estimates  have  been  mode,  money  Bwf&cVoivt  to  cq\w\A^\a 
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the  work,  probably  $100,000  for  the  dam  proper,  $100,000  for  the  condemnation  of  the 
50,000  acres  of  land  to  be  submerged,  and  $100,000  for  the  removal  of  some  15  miles 
of  the  road-bed  of  the  Atchison,  Topeka  and  eanta  Fd  Railroad  to  bluffs  above  the 
old  bed  of  the  river,  where  the  track  now  lies,  subject  to  annnal  damage,  and  sooner 
or  later,  total  destruction,  unless  removed. 

It  will  also  bo  apparent  that  the  waters  of  this  great  lake  will  be  dear  and  fresh, 
the  silt  held  in  suspension  in  the  current  of  the  river  being  precipitated  as  soon  as  it 
enters  the  still  water  of  the  lake,  doing  away  with  the  great  trouble  and  expense 
now  necessary  in  keeping  the  canals  and  ditches  cleansed  of  sedimentary  depositB, 
and  a  further  great  benetit  derived  from  using  water  reduced  in  temperature  by  ex- 
posure for  months  in  a  warm  climate  far  below  that  used  in  the  early  spring,  which 
comes  in  three  days  from  snow  and  ice  and  is  immediately  applied  to  the  yoong  and 
tender  sprouting  plants,  chilling  and  checking  their  growth. 

I  know  of  no  point  on  the  Rio  Grande — between  Albuquerque  and  the  Gulf  of  Mex- 
ico— where  nature  has  provided  both  the  natural  basin  and  rim  for  a  lake  of  snch 
great  dimensions — for  indeed  it  can  be  made  100  feet  deep,  if  desired,  and  it  may  be 
questioned  whether  a  depth  of  60  feet  with  10  feet  reserve  to  draw  from  will  afford 
sufficient  storage  to  control  perfectly  the  tide  at  its  highest  flow. 

This  project  was  well  received  by  the  people,  and  has  been  earnestly  diaonsaed  in 
the  public  press  of  the  locality  ever  since,  with  general  approbation  and  a  disposi- 
tioii  to  endeavor  to  carry  it  out  as  quickly  as  possible ;  the  only  question  exciting 
any  general  distrust  being  that  of  the  sedimentary  deposit  in  the  lake,  which,  it  is 
held  by  some  will  shorten  the  life  of  the  reservoir  by  filling  the  lake  at  such  an  early 
period  as  to  render  the  scheme  of  doubtful  expediency,  and  opinions  differ  very  widely 
upon  this  subject,  which  is  indeed  a  problematical  one,  and  can  only  be  determined 
even  approximately  by  actual  measurements  of  a  great  majority  of  the  annnal  flow, 
for  the  quantity  of  sediment  changes  with  flow  and  season. 

That  the  bed  of  the  river  will  eventually  be  filled,  of  course  is  only  a  matter  of 
time ;  but  whether  in  fifteen  or  one  hundred  and  fifty  years  can  only  be  ascertained 
by  prolonged  actual  measurements ;  but,  even  if  filled  in  the  near  future,  it  seems  to 
me  that  the  difficulty  may  be  overcome  by  raising  the  dam,  unless,  indeed,  that  should 
be  required  too  often. 

The  matter  has  already  been  referred  to  Major  Powell,  Chief  of  the  Geological  Survey, 
who  has  sent  Capt.  Clarence  Dutten,  of  his  department,  to  El  Paso  to  investigate  and 
report  upon  the  feasibility  of  the  scliemo ;  but  as  the  initial  steps,  should  it  be  pro- 
nounced feasible,  must  come  from  your  Department  in  the  nature  of  international 
treaty  stipulations,  I  have  thought  it  proper  to  thus  early  acquaint  yon  with  the 
grand  project. 

I  beg  to  refer  you  to  the  Hon.  Mr.  Lanham,  member  of  Congress  from  Texas,  who 
is  cicquainted  with  me  personally  and  my  projected  scheme. 

Anson  Mills, 
Major y  Tenth  Cavalry ^  Brevet  Heutenant-Colofiel,  U,  8,  Army 

The  Secretary  of  State, 

Washington^  D.  C 


Extracts  from  Major  Mills's  answer  to  circular  of  inquiry. 

The  country  is  certainly  to  be  congratulated  that  Congress  has  so  willingly  and 
generously  taken  the  initiative  in  making  appropriations  for  experimental  examina- 
tions, indicating  a  purpose  of  putting  the  matter  on  a  footing  with  other  internal 
improvements.  While  I  lay  no  claim  to  any  special  attainments  in  the  particnlar 
sciences  applicalde  to  the  development  of  the  great  and  grand  schemes  that  are  cer- 
tain to  be  brought  forward  and  accomplished  in  the  near  future,  I  feel  that  a  youth 
spent  in  tilling  the  soil,  and  a  manhood  mostly  spent  on  the  arid  plains  of  the  Great 
Southwest,  whereby  I  have  obtained  that  general  knowledge  of  its  characteristic  feat: 
ures  that  observation  alone  gives,  but,  more  than  all,  a  familiar  acquaintance  for  the 
past  thirty  years  with  the  abnormal  characteristics  of  one,  of  the  greatest  rivers  in  the 
great  North  American  continent,  and  destined,  in  my  judgment,  to  cut  a  greater 
figure  in  the  matter  of  providing  water  for  irrigation  than  any  other  in  the  United 
States — the  Rio  Grande — has  qualified  mo  to  say  something  of  interest  on  the 
subject. 

I  beg  to  submit  herewith  as  a  part  of  my  report  (see  Exhibit  A),  a  copy  of  a  letter 
addressed  by  me  to  the  honorable  Secretary  of  the  State  on  the  10th  of  December,  sub- 
mitting a  project  for  controlling  the  annual  floods  in  the  Rio  Grande  and  the  preser- 
vation of  tlie  national  boundary  between  the  United  States  and  Mexico,  incidental  to 
which  there  would  be  derived  great  facilities  to  both  nations  for  irrigation  and  water- 
power.  What  is  said  of  the  Rio  Grande  is  true  of  all  the  larger  rivers  in  the  arid  re- 
giona;  they  are  all  eaaen  tially  torrential  in  character,  at  times  carrying  great  floods  and 
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M^ain  dry,  the  latter  condition  generally  happening  in  the  geason  of  irrigation,  hence 
the  generally  nnsaccessf al  efforts,  almost  universally  practiced  until  recently,  of  at- 
tempts to  take  water  immediately  from  the  river  beds  without  dams  or  reservoirs  tq 
the  Luids  to  be  irrigated,  allowing  vast  volumes  to  pass  when  not  needed  and  being  at 
the  season  most  needed,  in  some  years  powerless  to  carry  anything,  and  manifesting 
clearly  the  absolute  necessity  of  abandoning  present  methods,  and  resorting  to  the 
more  expensive,  yet  more  certain  and  economical  methods,  of  large  dams  and  res- 
ervoirs. In  soil,  heat,  and  light,  all  so  essential  to  vegeta>)1e  growth,  these  arid  re- 
gions are  generally  favored  by  nature  above  other  parts  of  the  country,  and  water  is 
generally  available  in  abundance  if  properly  preserved  until  the  time  of  need,  and  I 
predict  that  if  the  time  shall  ever  come  when  even  the  greater  portion  of  it  is  held  in 
lakes  and  reservoirs,  instead  of  being  permitted,  as  now,  to  go  quickly  to  the  sea,  that 
the  hiffh  winds  and  extreme  aridity  of  the  atmosphere,  now  so  prevalent  and  detri- 
mental to  vegetable  growth,  will  be  decreased  by  the  exposure  of  large  surfaces  of 
water,  creating  greater  humidity  and  more  precipitation  in  rain  and  dew  and  a  tem- 
perament of  the  extreme  heat  of  the  midday,  thus  modifying  the  parching  dry  winds. 

My  letter  above  referred  to  was  perhaps  the  prime  cause  of  my  being  stationed  at 
this  post  under  Special  Order  No.  85,  current  series,  from  the  War  Department  to  as- 
siat  the  officers  of  the  Geological  Survey  in  the  preliminary  international  accommo- 
dations and  adjustments  between  two  peoples  here  and  the  preparation  of  the  neces- 
sary surveys,  plans,  estimates,  etc.,  to  present  the  project  in  an  intelligent  form  to 
Congress  at  its  next  session  with  a  view  to  the  procurement  of  an  appropriation  at  as 
early  a  date  as  possible  for  the  accomplishment  of  the  work,  in  conjunction  with  sim- 
ilar aeencies  from  the  Mexican  Government,  the  scheme  in  ii»  entire  scope  being  es- 
sentiuly  an  international  one,  the  waters  of  the  river  being  the  joint  property  of 
the  two  nations.  I  have  purposely  delayed  this  report  until  this  late  day  that  I 
might  be  able  to  show  some  progress  in  the  project  which  I  have  so  much  at  heart 
and  which  I  trust  may  not  prove  entirely  uninteresting  to  those  in  authority  over 
me. 

I  arrived  here  May  4,  and  at  once  presented  my  letter  of  instructions  from  Major 
Powell  to  Mr.  Garfias,  the  Federal  engineer ;  Colonel  Candano,  the  Jefe  Politico  of  the 
Canton  del  Bravo,  and  other  local  officials  of  the  other  side  to  whom  I  explained  in 
detail  the  projected  enterprise,  which  they  one  and  all  received  in  the  most  kind  and 
enconraging  manner,  giving  me  permission  to  establish  one  end  of  my  cable  for  the 
ganging  station  on  Mexican  soil,  and  promising  to  assist  me  generally  in  aiy^  reasonable 
manner.  I  then  invited  Mr.  Garfias,  the  Mexican  engineer,  to  co-operate  with  me  to  any 
extent  he  might  see  proper  by  accompanying  me  in  my  investigations,  surveys,  and 
measurements,  that  his  Government  might  have  a  knowledge  of  all  preliminary  work 
in  the  matter  from  the  beginning.  He  replied  that  he  would  take  the  responsibility  of 
doing  so  at  once,  pending  action  on  official  application  which  he  would  at  once  make 
to  his  superior,  the  minister  of  public  works  in  the  City  of  Mexico,  and  later  on 
he  furnished  me  with  a  copy  of  the  minister's  authorization,  and  he  has  continued  to 
inform  himself  with  the  nature  of  all  our  work. 

On  May  6,  Messrs.  Williams  and  Dyar  reported  to  me,  and  we  proceeded  at  once  to 

Srocure  the  material  for  the  establishment  of  the  station  for  the  measurement  of  the 
ow  and  evaporation  of  the  water  and  the  silt  carried  in  suspension,  selecting  a  point 
in  the  limits  of  this  post  and  about  300  yards  above  the  old  dam  in  the  river  for  the 
sospension  of  the  steel  cable,  and  on  the  20th  we  had  everything  complete,  and  have 
eontinned  our  measurements  to  this  date  with  the  following  general  results : 

I  found  the  river  abnormally  low  on  my  arrival  May  4,  carrying  probably  but  5,000 
feet,  and  it  has  continued  falling  quite  regularly,  old  residents  saying  that  it  has  car- 
ried less  water  during  the  same  period  than  they  have  known  for  many  years.  Every 
indication  points  to  an  entirely  dry  river  within  a  few  weeks,  to  last  perhaps  for  many 
months,  as  sometimes  happens,  though  heavy  rains  on  the  upper  river  may  prevent. 
While  this  will  be  exceedingly  unfortunate  for  the  country,  it  will  assist  our  investi- 
gations very  materially  in  search  of  the  bed  rock  and  the  prospects  of  the  project 
generally. 

Oor  first  measurement  of  flow  was  taken  May  20,  showing  4,300  feet,  and  the  last, 
taken  to-day,  shows  but  100  feet. 

The  measurements  for  evaporation  began  May  10  and  have  run  very  regularly, 
averaging  about  .35  of  an  inch  per  day  or  10  inches  per  month  for  May  and  June, 
bat  now  seem  to  be  decreasing  to  about  .25  daily. 

Mr.  Dyar  has  taken  almost  daily  measurements  of  the  silt  in  suspension  since  June 
10,  with  results  varying  from  one  quarter  to  one  half  of  1  per  cent,  of  the  water  car- 
riedt  save  in  one  case  of  local  rains,  which  lasted  some  twelve  bonis,  wherein  the 
per  cent,  rose  to  1-|.  The  general  average  of  tt\e  per  cent,  of  the  water  carried, 
according  to  the  assumption  that  a  cubic  foot  of  dry  sediment  weighs  85  pounds,  is 
.345  of  1  per  cent.  Assuming  this  to  be  correct,  and  that  it  will  take  on.e  ye\\V%  Wifi^ 
far  the  river  to  fill  the  lake  with  water,  it  will  take  about  three  \iw\i(Vtc^<i  ^e^^x^  lost 
Ihe  lake  to  fill  with  aediment 
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On  the  27tli  of  May,  at  the  solicitation  of  the  United  States  Senate  Committee  on 
Irrigation,  the  mayor  of  El  Paso  appointed  Messrs.  Bronson,  Davis,  Magoffin,  Mc- 
Cntcheon,  and  Mills,  a  committee  to  collect  data,  etc.,  relating  to  the  bubject  of  irri- 
gation, for  the  consideration  of  said  Senate  comniitteoon  its  expected  arrival  herein 
September  next ;  and  a  few  days  thereafter,  at  the  solicitation  of  Ihe  mayor  of  El 
Paso,  the  mayor  of  Juarez  appointed  Messrs.  Sanchez,  Pad  ilia,  Provencio,  Count 
Duprez,  and  Superintendent  of  Public  Works  Gartias,  a  committee  to  act  in  conjunc- 
tion with  the  one  on  this  side,  and  it  is  understood  that  this  committee  has  requested 
of  its  Government  that  an  engineer  be  sent  to  run  a  line  of  levels  for  a  canal  from 
the  proposed  dam,  and  to  ascertain  the  quantity  of  land  it  would  cover  for  50  miles 
below,  and  that  a  committee  similar  to  that  of  our  Senate  bo  organized  to  meet  here 
in  September  to  investigate  and  discuss  with  the  American  committee  the  inter- 
national features  of  the  project,  to  the  end  that  a  common  and  intelligent  under- 
standing may  be  reached  at  an  early  day  between  the  two  countries  iu  the  matter. 

Meanwhile,  Colonel  Nettleton,  the  supervising  engineer  of  the  Geological  Survey, 
visited  this  station  and  after  a  thorough  examination  of  the  project,  the  lands,  the 
river,  and  ths  railroads,  and  an  interview  with  the  two  committees,  jointly  decided 
to  make  the  necessary  surveys,  plans,  and  estimates,  and  employed  Mr.  W.  M.  Fol- 
lett,  an  engineer,  with  lour  assistants,  who  are  now  in  a  camp,  tbe  equipage  of  which 
was  kindly  furnished  by  the  commanding  ofiicer  of  this  post,  doing  the  field  work, 
and  he  informs  me  that  he  will  be  able  to  complete  the  whole,  including  the  office 
work,  by  the  time  of  the  arrival  of  the  Senate  committee  in  September. 

Colonel  Nettleton  having  informed  me  that  he  had  been  instructed  not  to  make 
any  expenditures  below  El  Paso  this  year,  and  seeing  the  necessity  of  some  data  to 
present  to  the  committee  sliowing  the  ever-changing  bed  of  the  river  and  the 
national  boundary  in  the  valley  below  for  the  past  forty  years,  and  also  the  extent 
of  land  that  will  be  covered  by  a  canal  from  the  proposed  lake  or  reservoir,  I  laid  the 
matter  before  the  El  Paso  conmiittee,  and  it  at  once  made  application  to  the  county 
commissioners,  through  the  county  judge,  Mr.  Townsend,  resulting  in  an  order  from 
the  commissioners  to  the  county  surveyor  to  report  to  me  to  prepare  the  necessary  d^ta 
at  the  expense  of  the  county,  in  connection  with  Mr.  Follett^s  surveys.  I  will  try  and 
arrange  that  the  county  surveyor  and  the  Mexican  surveyor,  in  preparing  plats  of  the 
beds  of  the  river  at  the  different  periods,  when  any  considerable  surveys  of  land  were 
made  on  either  side  to  work  in  conjunction,  that  the  greatest  detail  and  accuracy 
possible  may  be  obtained. 

I  feel  that  huT  project  is  progressing  as  promisingly  as  could  be  expected,  and  that 
we  shall  be  able  to  make  such  a  clear  showing  to  the  legislative  authorities  of  the  two 
nations  that  it  will  fix  and  control  their  boundaries;  that  there  will  be  little  difficulty 
in  arranging  the  necessary  international  treaty  stipulations,  and  appropriations  in 
money  to  complete  the  work  at  an  early  day,  laying  aside  the  great  '*  object  lesson" 
it  would  place  before  the  people  of  both  countries  as  to  the  possibilities  in  the  line  of 
irrigation. 

I  beg  to  suggest  the  examination  later  on  of  another  international  project  of  a 
similar  nature,  of  a  dam  in  the  Rio  Colorado  at  Yuma,  a  short  distance  above  the 
Southern  Pacific  Railroad  Bridge,  say  30  feet  high,  that  would  create  a  large  lake, 
mostly  I  think  on  unappropriated  lands,  control  the  floods  and  boundary  below, 
and  afford  ample  water  for  the  irrigation  of  vast  quantities  of  land  both  in  Mexico 
and  the  United  States,  find  the  formation  of  a  lake,  say  50  feet  deep,  in  that  miserable 
"  Yuma  Desert,"  the  center  of  which  would  be  somewhere  near  Salton  Station,  tem- 
pering the  climate  so  that  the  country  would  be  habitable,  and  providing  water  for 
the  irrigation  of  the  thousands  of  acres  not  covered  by  the  lake,  but  below  the  level 
of  the  sea.  The  Mexicans  would  be  the  greatest  beneficiaries  should  this  project  be 
found  practicable  and  carried  out,  but  it  would  afibrd  another  grand  **  object  les- 
son "  in  the  possibilities  of  water  storage. 


Extracts  from  Major  Mills'  Report  to  E.  S.  Nettleton,  C.  E.,  Supervis- 
ing Engineer,  U.  S.  Irrigation  Survey. 

Mexican  official  action. — After  receiving  the  necessary  authority  from  the  ministei 
of  public  works  in  the  City  of  Mexico,  Mr.  Garfias,  their  engineer,  has  kept  him- 
self advised  concerning  all  our  investigations  to  this  date,  and  I  propose  furnishing 
him  with  a  copy  of  all  maps  and  reports  relating  thereto  with  a  view  to  inducing 
the  Mexican  Congress  (now  in  session)  before  their  adjourn  men  t  in  January  to  pass  a 
joint  resolution  authorizing  their  President  to  join  the  United  States  in  the  construc- 
tion of  the  dam  proper  and  appropriating  $1.^)0,000  for  that  purpose  should  our  Govern- 
ment make  a  like  appropriation  ;  this  for  the  purpose  of  gaining  a  yeai^'s  time  in  the 
co/nwen cement  of  the  work. 


EVAPORATION   VOLUME   AND   RIVER   SOUNDINGS.  4I> 

Measurement, of  evaporation. — May  6  Messrs.  Williams  and  Dyar  reported  to  me. 
Measurements  for  eYax>oration  began  May  10  and  were  continued  nntil  the  present 
date  with  the  following  results : 

•   •     •  '      ' 

May  (twenty-one  days,  11th  to  31st) * , -     7.31 

June U.23 

July 9.0.5 

August - - 10.8t5 

September 8.20 

Total 46.64 

A  total  of  46.64  inches  for  one  hundred  and  forty  -  three  days,  or  a  mean  of  .32  of  an 
inch  per  day.  As  these  one  hundred  and  forty-three  days  embraced  the  season  of 
greatest  aridity,  it  is  probable  that  the  annual  evaporation  will  be  about  6  ieet. 

Measurement  of  flow. — May  20  our  gauging  station  was  established,  the  first  meas- 
urement taken  that  day  showing  4,300  cubic  feet  per  second;  the  last,  taken  July 
30,  showiug  30  cubic  feet.  On  August  5  the  river  ceased  to  flow,  and  has  not  car- 
ried any  water  to  this  date,  though  some  small  pools  of  water  are  still  to  be  found 
in  the  pass,  sufficient  to  float  the  evaporation  pans.  During  the  measurements  of  flow 
the  fall  of  the  river  was  very  continuous  and  gradual,  and  other  conditions  favor- 
able to  the  projection  of  curve  for  the  measurement  of  highest  flood  as  shown  by 
drift  marks,  but,  unfortunately,  about  the  middle  of  our  observations  the  crest  of  the 
Mexican  dam,  only  300  yards  below  the  statiou,  was  raised  about  12  inches,  distort- 
ing the  projection  of  the  curve  so  that  no  reliance  could  be  placed  upon  it.  The  river 
probably  carries  about  9,000  cubic  feet  at  highest  flood,  and  perhaps  an  anuual  aver- 
age of  about  1,200  cubic  feet  per  second. 

Measurement  of  silt. — Between  June  10  and  July  28,  one  hundred  and  eighteen  sam- 
ples of  water  were  taken  from  different  parts  of  the  river's  current,  and  the  sediment 
of  each  carefully  measured,  with  the  following  results  :  The  average  of  the  percent. 
of  the  volume  of  water  carried,  according  to  the  assumption  that  a  cubic  foot  of  dry 
sediment  weighs  85  pounds,  is  .345  of  1  per  cent.  The  results  varied  from  one-quarter 
to  one-half  of  1  per  cent,  of  the  water  carried  save  in  one  case  of  local  rain,  the  flood 
of  which  lasted  some  twelve  hours,  wherein  the  per  cent,  rose  to  1^. 

Assuming  this  to  be  correct  and  that  it  will  take  one  year's  time  for  the  river  to  fill 
the  lake  with  water,  it  will  take  about  three  hundred  years  for  the  lake  to  fill  with 
sediment ;  this,  however,  is  making  no  allowance  for  evaporation,  which  is  very  great} 
(possibly  on  the  sui'faceof  the  lake  one-fourth  the  annual  flow),  or  for  the  moving 
quicksand  in  the  river's  bottom,  or  the  detritus  to  be  thrown  into  the  lake  by  storms 
Irom  the  gulches  and  ravines  from  its  mountainous  sides. 

It  is,  however,  safe  to  assume  that  at  least  one  hundred  and  fifty  years  must  elapse 
before  its  basin  can  be  filled  with  solid  matter.  If  these  premises  be  correct  it  should 
be  remembered  that  each  year  oue,  one  hundred  and  fiftieth  part  of  the  lake's  basin 
will  be  filled  with  solid  matter,  thus  decreasing  year  by  year  its  storage  capacity  in 
that  proportion  ;  but  the  date  when  any  or  all  of  these  causes  may  destroy  its  effi- 
ciency is  so  remote  as  to  be  unworthy  of  consideration.  This  silt  problem  seemed  to 
be  the  most  formidable  one  confronting  the  enterprise.  After  it  had  been  favorably 
determined  yon  visited  the  locality,  inspected  the  proposedsites  for  dam,  the  basin  for 
the  lake,  and  tholocation  of  the  two  railroads,  from  an  engineer's  stand-point,  and  de- 
cided to  have  preliminary  surveys,  plans,  and  estimates  for  the  entire  work  made  as 
quickly  as  possible  in  order  that  the  project  might  be  presented  to  Congress  at  its 
coming  session.    •    *    *  , 

Soundings  for  bed-rock. — ^The  soundings  for  bed-rock  were  made  under  my  super- 
vision in  the  following  manner:  The  rods  were  of  octagonal  cast-steel,  printed  as  a 
square  pyramid,  one  tor  shallow  soundings  of  one-half  inch  steel  18  feet  long,  another 
three-fourth  inch  and  32  feet  long  for  medium  soundings,  and  still  another  double 
rod,  jointed  in  two  sections,  of  1  inch,  26  feet  long,  each  tor  the  deeper  soundings.  A 
tripod  20  feet  high  with  a  ring  in  its  apex  was  necessary  to  keep  these  flexible  rods 
in  a  perpendicular  position  while  being  worked  by  four  men  with  two  iron  clamp- 
bars,  arranged  to  adjust  to  any  part  of  the  rod  as  it  passed  down.  The  entire  3  miles 
of  the  pass  were  prospected  for  the  bed-rock  at  all  points  where  the  walls  of  the 
cafion  rendered  it  practicable  to  build  a  dam ;  but  only  two  available  sites  were 
found,  the  52-foot  rod  failing  to  touch  bottom  at  other  points.  **  *  *  It  is  not  ab- 
solutely certain  that  the  true  bed-rock  exists  as  described  in  the  soundings,  or  if  it 
does  exist  that  it  is  free  from  fa-ults  or  rifts,  or  of  such  a  quality  as  to  support  a  dam 
of  the  kind  designed  ;  but  every  evidence  possible  with  such  soundings  was  obtained, 
being  the  more  positive  at  the  lower  site  by  reason  of  the  rock  being  so  much  nearer 
the  surface,  and  the  friction  on  the  rods  consequently  much  loss.  The  rod  rang  out 
clearly  when  in  contact  with  the  rock  at  the  lower  site,  while  at  th€>  w^^et  \\.  -^^^^ 
dull  and  indefinite.     Before  any  permanent  work  is  commenced,  the  ia^it  ol  \3tkft  ^'s^- 
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istence  of  saitable  bed-rock  should  be  determined  by  boring  out  cores  from  it  with 
a  diamond  drill.    • 

Eelative  merits  of  the  two  dam-aites. — The  upper  site  has  but  two  advantanges  over 
the  lower  one;  the  finst  being  that  it  is  of  sufficient  distance  from  the  Santa F6 
depot  to  allow  that  line  to  be  rebuilt  on  its  ruling  grade  and  rise  above  the  dam, 
which  it  is  impossible  to  do  from  the  lower  site,  it  ^ing  2  miles  from  the  depot ;  the 
second,  that  the  walls  of  the  canon  will  allow  the  dam  to  be  bailt  higher,  should  it 
ever  be  desired. 

The  lower  site  has  many  advantages  over  the  upper  one ;  first,  the  cost  will  prob- 
ably be  one-half  that  of  the  upper,  the  bed-rock  being  but  22  feet  from  the  water- 
level  at  its  deepest  part  and  for  the  greater  distance  across  the  channel  from  2  to  9 
feet  only,  while  the  upper  site  is  from  30  to  50  feet  for  the  entire  cross-section.  The 
old  Mexican  dain,  whion  has  a  fall  of  about  V-i  feet,  is  about  1,000  yards  below  this 
site,  and  by  breaking  this  and  opening  a  channel  throach  the  sand  to  this  site,  I  think 
the  water  could  be  lowered  8  or  10  feet,  so  that  the  bed-rock  for  the  greater  part  of 
the  cross-section  would  be  presented  above  the  water;  it  would  be  necessary  of 
course  to  do  this  in  a  season  of  low  water  and  perhaps  to  flume  the  channel  with 
lumber.  In  this  manner  I  think  this  dam  might  be  completed  in  one  year,  and  if 
commenced  at  the  right  season  the  flood- waters  of  that  year  reserved.  At  the  npper 
site  it  would  take  one  year  to  build  the  cofier-dams  and  get  the  masonry  above  water. 
I  have  suggested  a  double  curvilinear  dam  with  three  heavy  buttresses, which  I  think 
well  adapted  to  that  site.  These  buttresses  could  be  built  in  the  manner  indicated 
by  moving  the  middle  one  a  little  nearer  the  left  bank  than  shown  by  the  pencil  mark 
entirely  out  of  water.  Other  advantages  are  that  one  end  of  the  dam  would  be  on 
Mexican  soil,  and  that  li  miles  of  expensive  and  difficult  canals  on  either  side  wonld 
be  avoided. 

To  have  the  benefit  of  these  advantages,  however,  it  is  necessary  to  get  the  Santa 
F6  Railroad  above  the  water  in  the  lake. 

It  will  be  observed  that  the  Southern  Pacific  in  its  north-bound  course  leaves  the 
valle^v  jost  before  reaching  the  lower  dam-site  and  climbs  the  bluff  behind  the  smelter, 
crossing  two  arroyas  marked  A  and  B,  on  Mr.  Follett's  map  No.  1,  and  on  a  down  grade 
before  reaching  the  bridge.  It  has  occurred  to  me  that  the  two  roads  might  be  ad- 
justed to  use  a  common  double  track  from  Fort  Bliss,  with  a  cut  about  15  feet  deep 
in  the  bluff  behind  the  smelter,  aad  by  a  strong  retaining- wall  built  on  the  fills  in 
the|  two  arroyas  mentioned,  so  that  their  tracks  would  be  some  10  or  12  feet  below 
the  surface  of  the  lake  behind  these  walls  and  yet  gain  an  altitude  before  reaching 
the  third  arroya  near  the  present  bridge  sufficient  to  carry  them  above  the  waters  of 
the  lake.  The  problem  then  would  be  to  cross  the  Southern  Pacific  over  the  broad 
river's  channel  by  heavy  and  well  ballasted  crib-piers  rising  to  near  the  snrflftce  of 
low  water  in  the  lake  so  that  all  the  wood- work  might  be  well  preserved  by  submer- 
sion, and  a  superstructure  of  such  a  nature  as  to  be  restored  independently.  If  this 
be  practicable  it  will  solve  the  difBcuIt  problem  of  putting  one  end  of  the  dam  in 
Mexico,  and  keeping  both  railroads  exclusively  in  the  United  States. 

The  laws  of  Texas  require  joint  or  union  depots  in  cities  where  railroads  crois 
each  other,  and  sooner  or  later  the  railroads  in  £1  Paeo  will  be  req^uired  to  comply 
with  them.  Should  the  dam  be  built  the  radical  changes  wrought  in  the  two  roads 
mentioned  above  will  no  doubt  hasten  other  adjustments  in  the  city,  and,  as  neither 
have  any  permanent  depots,  will  probably  result  in  a  union  depot,  in  which  case  tiie 
Southern  Pacific  would  doubtless  depart  west  on  the  south  side  of  the  Santa  Fe, 
which  would  obviate  the  present  crossing,  which  gives  trouble  in  any  adjustanent  for 
the  dam. 

I  beg  to  recommend  that  on  the  first  intimation  of  favorable  consideration  b^  Con- 
gress of  this  project,  that  an  engineer  be  sent  here  to  investigate  the  practicability  of 
this  double  track  and  retaining- wall  for  the  easement  of  the  grade  of  the  Santa  Fe 
to  enable  it  to  rise  over  the  water  of  the  lake  formed  by  a  dam  at  the  lower  site. 

Agricultural  features, — The  land  that  would  be  brought  under  a  high-line  ditch 
from  this  lake,  with  a  fall  of  12  inches  to  the  mile  for  60  miles  below,  wonld  be  over 
100,000  acres,  consisting  of  about  20,000  above  the  fiood- waters  of  the  river  and  below 
the  waters  of  the  highest  ditches  now  in  operation,  which  would  hardly  be  eon- 
sidered  as  being  redeemed  by  the  project.  About  40,000  acres  are  below  the  highest 
flood- waters  of  the  river  and  about  40,000  more  are  above  the  waters  of  the  highest 
ditches  in  operation,  yet  would  be  below  the  high-line  ditch  from  the  lake,  so  that 
80,000  acres  would  be  redeemed,  and  could  justly  be  taxed  for  water  riglits  should 
the  Government  see  proper  to  re-imburse  itself  for  the  investment.  On  the  Mexican 
side  there  wonld  be  perhaps  125,000  acres  to  be  brought  under  their  high-line  ditch ; 
this  estimate  is  approximate  only,  no  surveys  having  been  made  as  on  our  side,  though 
an  engineer  is  about  to  commence  the  work. 

Water-power. — The  water-power  made  available  by  the  construction  of  this  dam 

would  be  of  great  magnitude.    If,  as  before  assumed,  the  mean  annual  flow  of  the 

river ia  1,200  cabio  feet  per  second,  and  one-half  that  quantity  can  be  utililized  in  a 
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fall  of  dO'^feet  over  the  dam,  or  from  the  high-line  canals  below  to  the  lowlands,  for 
irrigation,  we  should  have  600  cubic  feet  per  second,  or  36,000  cnbic  feet  per  minute; 
assuming  the  weight  of  a  cubic  foot  of  water  to  be  62  pounds,  we  have  2,332,000  pounds 
falling  a  distance  of  50  feet  each  minute,  or  111,600,000  falling  1  foot  each  minute, 
which,  divided  by  33,000,  gives  us  3,381  constant  horse-power,  or  10,143  horse- power, 
less,  of  course,  loss  by  friction,  for  eight  hours  every  day  in  the  year.  There  are  few 
cities  on  the  continent  possessing  such  vast  water-power,  and,  by  reason  of  high  price 
of  coal  here,  it  would  be  of  greatest  value  to  the  citizens  of  th^  sister  Republic  in  thi^ 
locality.  The  leasing  of  this  power,  should  it  be  thought  proper,  would  produce 
another  revenue  for  re-imbursement. 

Vested  water-rights, — ^The  records  of  Jaurez,  formerly  Paso  del  Norte,  clearly  estab- 
lish that  when,  first  settled  by  the  Spaniards,  over  two  hundred  years  ago,  it  was  an 
Indian  village'  subsisting  partly  upon  vegetables  raised  by  irrigation  from  a  ditch 
and  dam  in  tne  same  location  as  the  one  now  in  existence ;  that  this  was  a  loose 
bowlder  stone  dam  yearly  repaired  by  piling  bowlders  on  those  not  carried  away  and 
buried  in  the  quicksand  below  by  the  floods  of  the  preceding  year.  This  process  was 
continued  until  within  the  last  six  years,  when  e^orts  have  been  made  to  form  a 
cement  cresting  on  the  dam,  but  it  too  has  been  annually  destroyed.  In  1827  Juan 
Maria  Ponce  de  Leon  made  the  first  settlement  on  the  left  bank  of  the  rwer,  on  a  nar- 
row strip  of  land  then  forming  under  the  hills  opposite  Paso  del  Norte,  and  by  common 
consent  took  a  ditch  from  the  waters  above  the  dam  which  has  been  maintained  for 
the  benefits  of  the  residents  of  this  side  of  the  river  to  this  day  without  the  expendi- 
toro  of  asinviilo  dollar  in  the  original  construction  of  the  dam  or  the  millions  that 
have  been  spent  in  its  repair.  On  the  annexation  of  Texas  to  the  United  States,  over 
forty  years  ago,  the  Mexicans  raised  no  question  of  assessment  or  expense  of  main- 
tenance, but  generously  continued  to  divide  with  our  people  the  waters  from  their 
dam,  the  product  of  their  own  labor,  there  being  sufficient  for  both  except  in  seasons 
of  extreme  drought,  about  once  in  seven  years.  Now  has  come  a  great  change ;  the 
river  has  been  entirely  dry  for  hearly  three  months,'^  was  dry  K)r  about  the  same 
period  last  year ;  the  people  this  side  have  suffered,  but  the  Mexicans  on  the  other 
side  have  suffered  much  more  for  the  reason  that  their  sustenance  comes  almost  ex- 
clnsively  from  agriculture;  Should  these  seasons  of  drought  be  succeeded  by  two 
more,  but  a  small  portion  of  the  population  on  the  Mexican  side  could  remain  here 
for  want  of  subsistence.  There  are  now  about  25,000  in  the  valley  for  50  miles  be- 
low, and  an  equal  number  on  the  American  side. 

Both  the  Americans  and  the  Mexicans  claim  that  this  drought  in  the  Rio  Grande  is 
csaased  by  the  taking  of  numerous  ditches  from  that  river  and  its  tributaries  by  the 
citizens  of  Colorado  and  New  Mexico,  and  it  is  apparent  that  it  is  true,  though  I  am 
ift>t  as  well  prepared  to  substantiate  the  fact  as  you  are.  By  reference,  however,  to 
the  **  Fourth  Biennial  Report  of  the  State  Engineer  of  Colorado  for  1887-'88,"  it  will 
be  observed  that  there  are  over  three  hundred  ditches  taken  from  the  Rio  Grande 
and  its  tributaries  in  that  State.  (See  pages  287  to  325.)  Most  of  these  ditches  have 
had  but  a  short  existence  and  many  others  are  being  rapidly  taken  out,  so  that  from 
that  State  alone  the  peril  to  the  people  here  of  a  water  famine  in  the  future  seems 
great  indeed. 

The  Rio  Grande  has  a  much  longer  passage  through  the  Territory  of  New  Mexico, 
and  it  is  well  known  that  much  water  is  being  in  like  manner  taken  out  from  that 
river  and  its  tributaries  in  an  increased  proportion  each  year,  though  I  am  unable  to 
find  any  official  statistics  on  the  subject. 

The  Mexicans  are  in  great  distress,  yet  protest  patiently  that  they  are  being  de- 
prived of  vested  rights  inherited  for  many  generations,  and  that  according  to  ripa- 
rian laws  the  United  States  is  under  a  mdral  obligation  to  indemnify  them  for  their 
loss  or  make  some  reparation,  such  as  the  construction  of  the  projected  dam  and  res- 
ervoir. I  am  not  qualified  to  discuss  4he  legal  aspects  of  this  case,  but  leave  it  to 
other  hands. 

Boundary  line, — The  "  deepest  channel "  of  the  Rio  Grande,  except  when  '' changed 
abmptly  into  a  new  bed  by  eruption  or  evulsion,''  is  understood  to  be  the  boundary 
line  between  the  United  States  and  Mexico.  The  prime  object  of  this  project  is  to 
fix  and  control  that  boundary. 

It  is  certain  that  it  will  do  this  for  at  least  200  miles  below,  if  a  comparatively 
constant  flow  of  clear  water  unburdened  by  silt  is  allowed  to  pass  through  the  dam 
into  the  channel  constantly  and  the  channel  straightened  and  shortened  by  numerous 
cat-offs  in  the  great  bends  so  as  to  give  greater  fall  and  a  better  aligntment  below 
200  miles ;  the  river  has  two  considerable  confluents,  in  the  Pecos  from  Texas  and  the 
Concho  from  Mexico,  the  floods  of  which  may  possibly  cause  some  changes,  as  they 
considerable  silt. 


'Soperintendent  Ennis  of  the  Southern  Pacific  Railroad  has  since  informed  me 
tbat  toe  wells  of  his  road  between  this  place  and  Hancock  are  failing. 
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I  believe  the  reservoir  in  the  lake  will  in  the  main  control  the  boondary  line  from 
these  tributaries  to  the  Gulf  of  Mexico. 

For  the  past  forty  years  the  river  has  been  so  continuously  shifting  its  bed  from 
one  side  of  the  valley  lands  to  the  other  with  each  succeeding  flood  of  water  (in 
many  cases  unknown  whether  by  evulsion  or  gradual  erosion  and  dejKMit)  that  it  is 
impossible  to  determine  to  which  nation  the  land  on  either  bank  o^  the  river  belongs, 
for  a  great  portion  of  the  distance  through  the  alluvial  valleys,  to  say  nothing  of 
'  the  fact  that  these  lauds  are  almost  valueless  by  being  submerged  and  rendered  im- 
practicable of  permanent  occupancy. 

In  order  to  illustrate  graphically  the  changes  made  by  the  river,  Mr.  Townsend, 
the  judge  of  El  Paso  County,  with  the  approval  of  the  commissioner^,  directed  their 
surveyor,  Mr.  Heldt,  at  the  expense  of  the  county,  to  make  the  necessary  surveys  to 
determine  the  exact  location  of  the  river  at  this  date,  and  from  the  sefield-notes  and 
the  surveys  of  other  dates  on  file  in  his  office  to  compile  a  map  showing  the  changes 
that  have  taken  place  in  the  past  forty  years  between  the  line  of  New  Mexico  and  Fort 
Hancock ;  also  to  ascertain  the  quantity  of  land  that  would  be  brought  under  the 
ditch  by  runuing  a  line  of  levels  ibra  high-line  canal  (to  be  taken  from  the  proposed 
lake)  from  Fabcns  to  Fort  Hancock. 

I  was  informed  some  time  ago  by  Mr.  Garfias,  the  Mexican  federal  engineer,  that 
his  Government  had  ordered  an  engineer  to  Juarez  to  make  a  similar  survey  of  the 
river  aud  lands  on  the  Mexican  side,  together  with  a  line  of  levels  for  a  high-line 
ditch  from  the  dam. 

International  features. — As  the  waters  of  the  Rio  Grande  as  well  as  the  boundary 
line  belongs  jointly  to  the  two  nations,  this  project  can  never  be  carried  out  without 
their  perfect  concord  in  purpose  and  action,  and  in  view  of  the  evident  prior  rights 
of  the  Mexicans  and  the  equally  evident  fact  that  they  are  being  deprived  of  them 
by  the  citizens  of  the  United  States  in  Colorado  and  New  Mexico,  and  the  ftirther 
consideration  that  they  have  furnished  water  from  their  dam  untaxed  for  forty  years 
to  the  citizens  of  the  United  States  on  this  side,  I  recommend  that  the  United  States 
Congress  take  the  initiative  by  making  an  appropriation  to  cover  the  entire  expense 
of  the  work  save  the  one-half  the  expense  of  the  dam  proper,  conditioned  only  that 
the  Mexican  Government  shall  appropriate  a  sufficient  sum  to  cover  the  expense  of 
constructing  the  other  half  of  the  dam  and  accept  this  action  on  the  part  of  the 
United  States  as  full  indemnification  for  their  prior  rights  alleged  to  have  been 
nsnrped,  and  that  an  international  commission,  similar  to  the  one  proposed  in  the 
House  resolution  before  referred  to,  be  organized  for  the  double  purpose  of  super- 
vising the  construction  of  the  dam,  changing  and  straightening  the  channel  of  the 
river,  and  establishing  a  permanent  international  boundary  to  forever  coincide  there- 
with, as  far  below  El  Paso  as  the  dam  may  prove  effectual  in  maintaining  a  constant 
channel. 

Construction, — As  under  the  most  favorable  circumstances,  with  the  success  of  an 
appropriation  from  both  Governments  this  winter,  at  least  one  season  must  pass, 
probably  two  and  possibly  three,  before  the  waters  from  the  dam  can  be  available 
and  that  in  all  likelihood  these  seasons  will  be  like  the  present  and  past,  depriving 
the  Mexican  citizens  of  **  El  Canton  del  Bravo  "  of  occupa.  lon  and  means  of  support, 
I  further  recommend  that  for  the  purpose  of  the  entire  construction  of  this  project  in 
rebuilding  the  railroads  as  well  as  the  construction  of  the  dam  proper  that  the  "Alien 
Labor  Act "  be  suspended  so  far  as  it  applies  to  that  canton  of  the  Republic  of  Mex* 
ico. 

In  conclusion,  J  beg  to  say  that  I  think  the  construction  of  this  work  essential  to 
the  continued  existence  of  these  frontier  settlements ;  I  believe  it  an  obligation  justly 
due  from  the  Government  of  the  United  States  to  the  Americans  and  Mexicans  com- 
posing them;  that  in  accomplishiug  it  the  Goverjiment  will  be  availing  itself  of  the 
grandest  opportunity  to  set  before  the  whole  people  an  **  object  lesson."  of  the  very 
first  magnitude  in  the  line  of  that  great  national  deveiox>ment  of  redemption  of  aria 
wastes  now  dawning  upon  the  country,  and  giving  promise  to  exceed  all  others  with 
which  it  has  been  blessed,  without  compromising  its  future  action  in  similar  internal 
projects,  because  this,  beiug  international  and  more  a  question  of  the  rectification  of 
an  international  boundary,  is  unique. 
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MSXICAN  ACTION  IN  RELATION  TO  PROPOSED  WORKS. 

[Extract  ftom  El  Centinela,  of  Ciudad  Juarez  (Paso  del  Norte),  November  24, 1889.    Translation.] 

The  following  petition  has  been  addressed  by  the  Mexican  committee  on  the  Rio 
Grande  international  dam  and  water  supply,  to  their  deputies  in  the  Mexican  Con- 
gress mentioned  below.    The  editor  of  El  Centinela  says : 

"  The  committee  is  deserving  of  great  honor  for  the  zeal  it  displays  in  favor  of  these 
towns. 

"  Water  is  the  life  of  these  settlements,  drought  their  speedy  ruin.  If  we  do  not 
take  advantage  of  the  opportune  moment  for  regulating  the  vital  subject  of  water,  it 
will  be  a  weary  task  at  no  distant  day  to  repair  the  mistake  and  avert  the  threatened 
evil. 

"  People  continue  to  emigrate,  driven  by  hanger,  and  their  departure  entails  pov- 
erty on  those  who  remain. 

«  What  are  Guadalupe,  Zaragoza,  S.  Ignacio  doing  with  the  protest  of  El  Pasof 
Will  these  towns  not  stir  f    Is  the  water  question  of  no  importance  to  them  ?  " 

THE  MEXICAN  COMMITTEE  ON  THE  MILLS  PROJECT. 

The  committee  in  extraordinary  session  has  resolved  to  intrust  to  you  the  object 
commnnicated,  in  a  separate  paper,  in  order  that  by  making  use  of  your  influence  and 
of  the  character  lent  you  by  your  quality  of  representative  and  by  your  constituency, 
yoo  may  be  pleased  to  entreat  of  those  to  whom  it  pertains  the  prompt  dispatch  or 
the  sabjeot  to  which  we  refer,  which  will  inaugurate  a  real  state  of  well-being  in 
place  of  the  melancholy  situation  in  which  this  locality  is  placed  by  the  absolute  lack 
of  water.  We  tender  in  advance  our  gratitude  and  protest  our  attentive  considera- 
tion. 
Ciadad  Juarez,  November  21, 1889. 

DiMASO  Sanchez, 

President. 
Ignacio  Garfias, 

Secretary, 
To  our  Messrs  Deputies  in  the  Congress  of  the  Union : 

C.  Manuel  Binc6n,  C.  Jos^  Valenzuela,  and  Manuelo  Leon. 
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This  part  of  the  frontier  suffers  at  present  ff^om  an  absolute  want  of  water,  as  the 
river  hm  run  dry  since  the  end  of  July  pa<tt.  The  consequences  of  this  drought  have 
been  the  total  loss  of  the  crops  in  the  fields,  and  the  diminution,  on  an  enormous 
scale,  of  fruit  in  orchards,  many  of  the  more  delicate  trees  in  the  latter  having  died 
of  dronght.  Six  mills,  whose  motor  force  was  the  water,  have  stopped  running. 
Flocks  mid  no  watering  places,  and  families  lack  the  precious  liquid,  even  for  indis- 
pensable domestic  uses.  The  authorities  in  order  to  alleviate  to  some  extent  this  dis- 
tress, have  put  up  public  pumps,  and  persons  whose  means  permit  have  put  up  others, 
allowiug  the  free  use  of  them  to  neighbors  who  were  debarred  from  resorting  to  the 
same  expedient.  Still,  as  the  inhabited  portion  at  a  distance  from  the  river  is  consider- 
able, and  the  erection  of  pumps  has  been  limited  to  the  central  part  where  the  popn- 
Urtion  is  denser  and  the  supply  greater,  the  result  has  been  that  the  families  in  the 
more  distant  portions  from  the  center  have  had  to  emigrate,  abandoning  their  homes, 
and  suftering  losses  which  in  many  cases  have  amounted  to  complete  ruin. 

All  this  injury  is  without  natural  cause.  Tbe  river  has  enough  water  in  its  upper 
part,  and  that  water  would  suffice  if  the  one-half  secured  to  us  by  treaty  was  allowed 
to  mn  down  to  the  frontier,  but  such  is  not  the  case.  Irrigation  companies  have  been 
formed  in  the  United  States,  which  take  the  water  of  the  Bravo  to  irrigate  the  lands 
of  Colorado  and  New  Mexico,  intercepting  it  altogether,  leaving  the  river  dry  in  the 
part  which  divides  New  Mexico  from  Texas,  and  afterwards  separates  the  latter  State 
from  onr  Republic. 

The  inhabitants  of  Texas  have  already  taken  pertinent  steps,  asking  the  protection 
of  their  General  Government,  in  order  that  they  may  in  some  way  receive  the  water 
for  the  fertilization  of  their  lands.  They  ask  this  as  a  favor,  since  the  public  lands 
of  Texas  belong  not  to  the  Federal  Government,  but  to  the  State. 

We  mast  ask  the  same,  not  as  a  favor,  but  in  virtue  of  the  dwty  mQW.mL\^«kW\>  oii^ 
the  American  Government  according  to  existing  treaties  to  tutu  over  to  u^  ou^-\vsM 
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of  the  water  which  the  river  Datnrally  contaiDS,  which  half  has  been  nndnly  seized  by 
citizens  of  that  coantry,  with  the  authorization  and  protection  which  the  anthoiities 
have  been  obliged  to  give  to  those  enterprises. 

'With  this  object,  the  inhabitants  of  this  locality  have  raised  a  protest,  which  nnder 
the  conduct  of  local  and  State  authorities  is  already  operative,  in  the  hands  of  the 
secretary  of  relations^  in  order  that  the  secretary  shall  make  due  reclamation  to  the 
Government  at  Washington. 

In  order  to  carry  out  practically  the  restitution  which  we  claim,  we  have  thought 
of  means  that  may  be  employed.  At  iirst  sight  the  most  natural  means  seems  to  be 
to  cause  the  waters  now  diverted  to  return  to  their  natural  channel ;  but  since  consid- 
erable interests  have  already  been  created  by  the  irrigation  companies  to  which  we 
have  referred,  and  since  it  would  not  be  equitable  to  take  from  one  an  advantage 
which  may  be  given  to  another  by  other  means,  we  agree,  both  the  citizens  of  £1  Paso, 
Tex.,  and  those  of  this  place,  that  the  radical  remedy  lies  in  the  realization  of  the 
Mills  project  at  the  expense  of  both  nations  and  according  to  proper  preliminary 
treaty.  This  project  consists  in  the  construction  of  a  conduit  60  feet  above  the  mean 
height  of  the  water,  which  within  the  river  channel  is  to  close  up  the  space  between 
the  bordering  hills.  Behind  this  conduit  there  is  an  extensive  vaUey  with  very  gentle 
slope,  which  is  to  be  llUed  to  an  extent  of  26,300  acres  to  a  maximum  depth  of  3  feet 
8  inches.  Adopting  a  mean  depth  of  1  foot,  the  capacity  of  the  lake  is  found  to  be 
532,000  acres.  The  mean  volume  of  the  river  is  calculated  at  1,200  cubic  feet  per  sec- 
ond, of  which  we  would  be  entitled  to  one-half,  or  600  cubic  feet  per  second,  at  a 
height  of  50  feet  on  issuing  from  the  conduit.  This  would  yield  a  motive  power  of 
3,381  horses  constantly  at  work,  or  10,143  horses  working  only  eight  hours  a  day,  an 
enormous  quantity,  which  will  give  rise  to  the  establishment  of  new  industries.  This 
consideration  alone  should  suffice  to  determine  the  execution  of  a  work  which  is  to 
produce  so  great  an  improvement. 

At  present  there  are  irrigated  and  cultivated  from  25,000  to  30,000  acres  of  ground, 
and  inspection  of  the  ancient  works  still  existing  assures  us  that  by  the  new  canal 
that  is  to  issue  from  the  projected  conduit  there  might  be  irrigated  100,000  to  125.000 
acres  continuously,  and  without  fear  of  the  river's  failure  at  any  time. 

Among  other  advantages  of  the  project  is  this,  that  the  outlays  and  labors  will  cease 
which  the  municipality  and  the  population  are  constantly  obliged  to  make  in  the  re- 
pairs which  the  conduit  requires. 

But  the  great  international  importance  of  the  work  and  the  real  advantage  for  the 
two  nations  lie  in  the  fact  that  the  dividing  line  marked  by  the  river  will  never  more 
undergo  change  up  to  the  mouth  of  the  river  Conchos  at  Presidio  del  Norte,  because 
its  water  being  distributed  in  the  American  and  Mexican  irrigation  canals,  no  more 
will  be  allowed  to  run  in  the  river  than  the  quantity  necessary  for  the  needs  of  the 
riverain  towns  farther  down,  the  channel  being  rectified  and  a  true  canal  being 
formed  which  will  be  invariable,  and  will  smooth  over  the  questions  now  existing 
concerning  the  proprietorship  of  the  ground  left  by  the  river  on  one  or  the  other  side 
of  its  banks. 

On  the  American  side  the  preliminary  steps  have  already  been  taken  to  insure  the 
appropriation  by  Congress  of  the  sum  necessary  to  accomplish  the  work.  The  locality 
has  been  visited  and  all  the  pertinent  data  have  been  obtained  by  the  Senators  form- 
ing the  Irrigation  Commission,  the  deputy  for  the  State  of  Texas,  and  the  Chief  of  the 
Geological  Survey.  Engineers,  topographers,  hydrographers,  geologists  have  come 
and  surveyed  the  topography  and  made  hydrographic  and  geologic  studies,  and  have 
completed  the  project  of  the  work,  calculating  its  cost,  including  indemnity  for  the 
ground  to  be  occupied  by  the  two  railways  whose  location  will  have  to  be  changed. 

All  persons  that  have  come  to  study  the  case  are  unanimous  in  their  opinion  that 
the  primordial  right  of  Mexico  given  by  treaty  is  unquestionable.  They  further 
agree  in  holding  that  since  Mexico  made  no  objections  after  the  annexation  of  Texas 
to  the  United  States  to  the  construction  of  conduits  by  Americans  for  the  purpose  of 
taking  the  water  which  they  have  used  since  that  time  for  the  irrigation  of  the  new 
American  territory,  without  having  a  share  in  the  expenses  of  construction,  recon- 
struction, and  constant  repair,  she  has  thus  acquired,  in  view  of  her  generosity,  and 
of  the  indemnity  which  she  may  claim  for  the  damage  she  has  suffered  and  will  con- 
tinue to  suffer,  by  the  occupatibn  of  waters  which  are  her  property,  the  moral  right 
of  not  being  called  upon  to  bear  one-half  of  the  total  cost  of  the  work,  but  only  one- 
half  of  the  total  cost  of  the  wall  or  work  of  masonry.  The  total  cost  of  the  work 
will  be  $1,000,000,  and  the  cost  of  the  wall  $300,000.  Thus  the  Mexican  Government 
would  obtain  for  $150,000  all  the  advantages  we  have  enumerated. 

It  is  safe  to  say  that  our  Government  will  not  hesitate  to  make  the  reclamation, 
carry  out  the  treaty,  and  vote  the  sum  required  ;  but  the  situation  in  which  we  are 
now  placed  is  unbearable,  and  we  need  prompt  remedy.  Hence  it  is  imperative  that 
our  petition,  in  the  hands  of  our  minister  at  Washington,  shall  be  made  efficient  at 
the  next  meeting  of  the  American  Congress  in  the  coming  December,  in  order  that 
that  Congress,  daring  ifcs  coming  session,  may  appropriate  thfen.eQ<QS9axy  sum  for  the 
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work ;  and  it  is  reqaisite  that  the  indemnity  be  demanded  by  our  Govemment,  since 
the  State  of  Texas  may  be  denied  what  it  asks  as  a  favor,  while  oar  nation  can  not 
be  denied  what  it  asks  as  an  indisputable  right. 

Hence  it  behooves  to  ai^itate  without  a  day's  rest,  for  the  dispatch  of  the  protest 
raised  by  the  people  of  Cindad  Juarez,  in  order  that  our  reclamation  may  arrive  at 
Washington  dnrins  the  first  days  of  the  coming  December  in  due  form  and  through 
the  proper  channeb. 

This  18  the  favor  we  ask  and  hope  of  you,  trusting  in  your  patriotism  and  in  the 
interest  which  you  bear  this  part  of  our  territory. 

We  tender  you  in  advance  the  most  sincere  demonstrations  of  our  gratitude,  and 
aosare  you  of  our  particular  and  distinguished  consideration. 

Cindad  Juarez,  November  21, 1889. 

DImaso  Sanchez, 

President 

lONACio  Garfias, 

Secretary. 

To  the  Messrs.  Deputies  in  the  Congress  of  the  Union, 

C.  Jesus  Valbnzuela,  C.  Manuel  Rincon,  C.  Marcblo  Leon, 

Mexico. 


REPORTS     OF    MILITARY     OFFICERS     STATIONED    ON    THE    RIO 
GRANDE  FRONTIER,  DEPARTMENT  OF  TEXAS. 

CIRCULAR  OF  INQUIRY. 

The  following  inquiries*  were  made  by  circular  issued  from  Army  Department  Head- 
qnarters  at  San  Antonio,  Tex.,  in  response  to  the  request  of  the  chairman  of  the 
committee,  made  through  its  en^neer  expert,  Mr.  R.  J.  Hinton. 

(1)  What  system  of  irrigation  is  used  in  your  post  or  in  the  vicinity  thereof  I 

(2)  What  is  the  source  of  water  supply  T 

(3)  What  is  the  quantity  of  water-supplied? 

(4)  What  is  the  area  of  land  irrigated  t 

(5)  What  is  the  length  of  main  ditch. 

(6)  What  is  the  length  of  secondary  ditches  t 

(7)  What  was  the  cost  (approximate)  of  putting  in  the  system  7 , 

(8)  What  was  the  value  of  the  land  irrigated  per  acre  before  irrigation  was  put  in  t 

(9)  Value  after  irrigation  t 

(10)  Does  the  system  belong  to  the  land-owners  or  is  it  the  property  of  a  separate 
company  t 

(11)  What  is  the  cost  per  acre  per  year  for  irrigation  7 


STATEMENT  OF  W.   C.  BORDEN,   CAPTAIN  AND  ASSISTANT  SURGEON,  AND  D.   J.   RUM- 
BOUGH,  FIRST  LIEUTENANT  THIRD  ARTILLERY,  U.  S.  ARMY,  OF  SAN  ANTONIO,  TEX. 

The  only  method  used  in  this  department  is  that  known  as  bed- work  irrigation. 
In  this  method  the  water  is  conducted  from  the  source  of  supply  by  means  of  a  main 
ditch  and  famished  to  the  laud  by  means  of  secondary  ditches.  The  inclosed  map 
of  the  San  Felipe  ditch  gives  a  good  idea  of  this  method,  and  the  statement  made 
by  the  owners  shows  the  great  advantages  derived  from  irrigation. 

This  ditch  was  constructed  by  a  company,  each  member  of  which  had  to  own  land 
on  its  line.  Id  case  of  sale,  the  water  privilege  is  transferred  with  the  title.  The 
total  extent  of  land  irrigated  is  about  7,000  acres,  being  ordinary  river-bottom  land, 
SQch  as  is  found  all  along  the  Rio  Grande.  This  land,  before  irrigation,  is  covered 
with  mesqoite  brush  and  a  sparse  growth  of  grass  or  precarious  and  scant  crop  of 
com.  The  ordinary  price  of  this  land  varies  from  75  cents  to  |2.50  per  acre,  accord- 
ing to  slight  differences  of  soil  or  proximity  to  water. 

Profitable  cultivation  of  the  soil  without  irrigation  is  out  of  the  question,  as  scant 
crope  only  are  produced,  and  those  only  during  a  particularly  favorable  season,  the 
seed  sown  often  being  entirely  lost.  In  all  respects  the  land  irrigated  at  Del  Rio  by 
the  San  Felipe  ditch  is  a  type  of  the  greater  part  of  western  Texas,  in  which  there 
are  vast  tracts  where  water  only  is  needed  to  change  the  land  from  barren  or  grazing 
land  u>  soil  capable  of  high  cultivation. 

The  San  Febpe  ditch  with  its  branches,  under  which  7,000  acren  axft  \ti\^'a\je>^,^w^ 
pnt  in  at  a  total  ooat  of  about  $30,000,  or  about  J4.75  per  acre.    T\ie\aii^  ^o  vci\^«^fc^^ 
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the  highest  price  of  which  was  f2.50  per  aero,  is  now  worth  from  $45,  the  lowesti,  to 
about  !|plOO,  the  highest,  price  per  acre,  a  rise  iu  vahie  of  from  $42.50  to  (97.50  per 
acre,  at  only  au  outlay  of  but  $4.25  per  acre.  This  rise  in  value  is  entirely  due  to 
irrigation ,  as  the  land  immediately  bordeiing  on  the  irrigated  lands  is  still  held  at 
the  old  ])rice.  From  this  we  see  that  land  which  was  originally  worth  $17,500  at  the 
highest  is  by  irrigation  increased  in  value  to  fully  $400,000,  and  that  by  an  outlay 
of  only  $^^0,000,  showing  the  immense  gain  on  the  money  invested. 

The  cost  of  irrigation  per  year  for  such  repairs  and  work  as  are  necessary  to  keep 
the  system  in  good  repair  is  about  75  cents  per  acre  yearly,  varying  with  the  year, 
being  some  years  as  low  as  50  cents  and  others  as  high  as  $1. 

The  increased  productiveness  of  the  land  can  hardly  be  estimated,  as  before  irriga- 
tion it  was  practically  barren,  while  now  grains,  grass,  and  fruit  are  raised  in  the 
greatest  abundance,  changing  what  was  before  only  a  cattle  range  into  a  plain  covered 
with  cultivated  farms. 

It  is  true  that  the  problem  of  irrigation  at  Del  Rio  was  practically  an  easy  one,  as 
the  water  is  derived  from  the  San  Felipe  spring,  so  rendering  the  supply  nearly  con- 
stant and  equal  in  quantity,  and  if  the  same  conditions  obtained  in  other  paxts  of 
Texas  ihe  cost  and  trouble  of  irrigation  would  be  reduced  to  a  minimum.  .Such  is 
not,  however,  the  case.  The  rivers  of  Texas  are  subject  to  great  and  sadden  rises, 
the  Rio  Grande  particularly  so,  and  in  addition  the  bed  of  the  river  is  constantly 
changing.  The  difficulties  arising  from  the  sudden  rising  and  ;falling  of  the  streams 
can  of  course  be  obviated  by  properly-constructed  flood-gates,  but  the  shifting  of  the 
river  bed  oifers  many  and  great  difficulties,  so  great  in  fact  that  in  some  cases  the  en- 
gineers have  been  unable  to  overcome  them. 

The  subject  of  irrigation  by  means  of  artesian  wells  is  but  a  repetition  of  irrigation 
from  streams,  jirovided  a  sufficient  supply  of  water  can  be  obtained. 


STATEMENT  OF  MAJOK  MILL,  TENTH  CAVALRY,  U.  S.   ARMY,  AT  FORT  BLISS. 

I  have  the  honor  to  return,  inclosed  herewith,  the  letter  with  printed  interrogato- 
ries, with  the  answers  that  suggest  themselves  to  me  as  being  most  correct  and  impro- 
priate to  each  of  the  eleven  numbered  questions,  as  follows: 

To  the  first :  None  at  the  post ;  in  the  vicinity,  in  the  valley  of  the  Rio  Grande,  for 
50  miles  below,  principally  on  the  Mexican  side,  the  old  Mexican  system  of  nnmerons 
small  ditches  is  still  iu  use. 

To  the  second :  The  Rio  Grande,  exclusively. 

To  the  third :  Ample  for  about  five  years  out  of  each  seven,  during  which  period 
there  is  one  year  of  drought, when  the  river  goes  practically  dry  and  another  of  great 
flood,  each  oi*  which  occurrences  prevent  the  cultivation  of  the  greater  portion  of  the 
improved  lands. 

To  the  fourth :  On  the  American  side  about  6,000  acres;  on  the  Mexican  side  aboat 
18,000  acres. 

To  the  fifth :  Que  principal  about  10  miles,  on  the  Mexican  side ;  on  the  American 
side  there  are  some  four  main  ditches  taken  from  the  river,  ranging  from  4  to  8  miles 
long. 

To  the  sixth  :  From  500  yards  to  2  miles. 

To  the  seventh  :  These  systems  are  from  one  hundred  to  two  hundred  years  old,  and 
were  built  by  a  tax  on  labor,  and  on  which  it  is  impossible  at  this  time  to  even  ap- 
proximate the  money  value. 

To  the  eighth :  The  land  was  generally  granted  free,  by  the  Spanish  Government, 
to  such  as  would  undertake  to  put  it  or  a  portion  of  it  underKsultivation. 

To  the  ninth :  Mexicans  have  no  approximate  values  on  real  estate :  changes  in 
ownership  seldom  take  place  as  compared  with  us;  if  one  wishes  to  sell  he  takes  the 
first  offer,  and  unless  he  does  desire  to  sell  he  will  accept  no  offer  whatever  ;  on  the 
American  side  land  under  cultivtion  is  held  at  from  $20  to  $40  per  acre,  some  of  the 
same  having  in  the  past  few  years  been  purchased  at  from  50  cents  to  $2  per  acre. 

To  the  tenth :  So  far  the  systems  in  each  country  belongs  exclusively  to  the  owners 
of  the  laud,  in  community,  as  public  roads  do  in  the  States. 

To  the  eleventh :  This  would  be  very  difficult,  even  to  approximate,  the  only  ex- 
pense being  the  keeping  the  mouths  of  the  main  ditches  where  the  water  is  taken  from 
the  river  iu  repair  from  destruction  by  floods  and  the  changing  of  the  river,  which 
ofteu  takes  place,  sometimes  moving  miles  iu  the  same  year ;  the  annual  cleaning  of 
the  ditches  of  a  deposit  of  silt  or  sediment  of  from  6  to  10  inches  in  the  bottom  and 
sides  of  a  thick  heavy  and  sticky  clay  very  hard  to  handle,  and  the  other  cares  need- 
/ijJ  to  such  property,  but  as  they  are  all  carried  on  by  a  general  pro  rata  tax  on  labor 
tl/e  wouoy  value  can  not  be  satisfactorily  approximated  even. 
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STATSlfKNT    OF    J.  Y.    LAUDERBALB,  MAJOR   AND    SURGEON,    U.  S.  ARMY,    AT   FORT 

DAVIS. 

My  opportnnHy  for  observation  is  confined  to  an  area  of  country  30  miles  due  north 
of  t^is  post,  on  the  road  to  Victoria,  Tex.,  and  south  as  far  as  Marfa,  Tex.  The 
nuclens  of  the  monntaius  and  high  lands  in  this  vicinity,  like  those  of  the  Rocky 
Mountains,  consist  of  trap-rock ;  and  their  sides  are  flanked  by  more  or  less  altered 
sandstones.  The  valleys  between  are  fiUed  in  with  rounded  sand  and  gravel,  and 
beds  of  clay  and  alluvium. 

In  every  place  that  I  have  visited,  where  there  are  springs  or  perennial  streams, 
large  tracts  of  lands  have  been  supplied  with  water  throagii  irrigation  ditches  led 
ont  from  the  main  source.  A  few  feet  of  dam  thrown  up  about  a  spring  forms  a  res- 
ervoir which  may  be  made  to  irrigate  miles  of  land.  The  main  ditch  at  Victoria  car- 
ries water  over  a  tract  of  land  10  miles  in  extent. 

In  regard  to  reclaiming  lands  that  depend  upon  rains  alone  for  their  supply  of 
water,  I  would  say  that  the  only  method  which  has  proved  to  be  at  all  successful  to 
the  average  ranchman  is  to  widen  and  deepen  existing  ravines  and  catchment  areas, 
and  allow  them  to  fill  during  the  rainy  season.  Water  may  be  removed  therefrom 
by  pumping  or  led  out  through  pipes  to  the  lands  below.  They  afford  a  supply  of 
water  for  stock  during  a  good  part  of  the  dry  season. 

All  attempts  at  damming  ravines  and  water-courses  with  earth  and  brush  is  labor 
thrown  away,  as  the  first  freshet  will  wash  them  out.  An  instance  in  point  is  the 
efforts  of  the  brothers  Merrill^  about  12  miles  from  this  post,  where,  after  weeks  of 
labor,  they  made  a  dam  of  earth  across  an  arroyo,  about  75  feet  in  length,  50  feet  wide 
at  the  base,  and  25  feet  high.  It  was  made  of  alluvium  and  clay.  The  front  of  this 
dam  was  supported  by  brush,  tree-tops,  etc.  It  is  needless  to  say  that  the  first  heavy 
rain  carried  everything  before  it. 

Damming  ravines  or  building  reservoirs  to  successfully  hold  water  is  quite  an  ex- 
pensive undertaking,  and  can  be  accomplished  only  by  walls  of  cut  stone  laid  in  good 
masonry.  Examples  of  this  kind  of  reservoir  may  be  seen  at  the  water-works  at  At- 
lanta, Ga. ;  also  at  the  crossing  of  the  Encaruacion  ].iiver,  on  the  Mexican  Central 
Railroad.  At  several  points  along  Lympia  Cafion  ranchmen  have  constructed  dikes 
or  semicircular  mounds  to  catch  the  storm-water  that  descends  from  the  hills,  only  to 
see  them  washed  away  during  a  freshet.  Tanks,  to  be  capable  of  holding  water,  should 
be  dug  out  of  the  natural  soil  or  excavated  in  the  rock  formation  at  a  suitable  height 
above  the  lands  to  be  irrigated.  The  water  thus  dammed  may  be  tapped  through  a 
small  gate  set  in  masonry  below  grounri,  or  removed  by  siphon  or  pump,  above  ground. 
A  waste-gate  for  the  overflow  in  time  of  freshet  is  indispensable  in  all  such  reservoirs. 
Rosebud  Cafion  and  Eraser  Cafion  are  localities  that  could  be  cultivated  if  they  had 
reservoirs  to  supply  them  with  water. 

There  is  a  large  tract  of  land  near  the  village  of  Marfa,  on  Southern  Pacific  Rail- 
road, where  water  is  now  only  obtained  by  pumping  it  from  an  artesian  well  and  it 
sells  at  20  cents  a  barrel,  that  could  be  provided  with  a  reservoir  for  the  storing  of 
storm-water,  and  gardens  and  orchards  could  bo  irrigated  from  it.  I  am  iinable  to 
five  estimates  of  costs,  etc.,  as  my  observations  have  been  made  without  engineering 
instmments  and  I  do  not  know  the  cost  of  such  a  structure.  With  a  mean  annual 
rain-fall  of  nearly  18  inches  I  believe  that  there  are  many  square  miles  of  land  in  this 
vicinity  that  may  be  reclaimed  for  agricultural  purposes  whenever  our  ranchmen  ond 
other  citizens  shall  take  steps  to  preserve  the  rain- water  that  now  finds  its  way  into 
subterranean  caverns  of  the  earth  or  by  surface  drainage  into  the  sea.  The  elevation 
of  this  place  above  the  level  of  the  Gulf  of  Mexico  is  about  5,000  feet. 


In  response  to  Department  questions  the  replies  received  are  as  follows : 

£.  M.  Randall,  captain,  Eifth  Infantry,  U.  S.  Army,  commanding  at  Eort  Ringgold, 
states  that  there  is  no  irrigation  in  vicinity  of  post ;  the  garden  at  post  is  watered  from 
works  as  water  can  be  spared.  The  source  is  the  Rio  Grande  River.  The  water-tanks 
of  post  have  a  capacity  of  64,000  gallons.  The  garden  is  between  6  and?  acres.  The 
land  on  which  post  is  built  cost  $20  per  acre. 

From  Fort  Brown  the  irrigation  of  irom  2,000  to  3,000  acres  is  reported  on  a  sugar 
plantation  owned  by  a  Mr.  jBrule.  The  main  ditch  is  in  length  about  2  miles ;  the 
ary  ones  are  about  300  yards  in  length.  The  value  before  irrigation  was  $1  and  is 
now  about  $20  per  acre. 

QtotKB  F.  Towle,  captain,  Nineteenth  Infantry,  U.  S.  Army,  commanding  at  Fort 
Concho,8tate8  that  snrmce  irrigation  exists  by  water  conducted  in  ditches  from  To  w  dams 
in  creeks  and  rivers.    The  sources  are  the  North,  South  and  Middle  Concho  Rivers, 
Dove  and  Spring  Creeks.    The  average  amount  of  water  rnnning  in  said  b\.i^^\sv&\^ 
equal  to  about  150  to  200  cubic  feet  per  second,  nearly  sdl  which  ia  al  '\)X^Q6n\>  wXaXvi.^ 
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for  irrigation.  The  amonnt  irrigated  is  about  7,500  acres.  The  aggregate  length  of 
main  ditches,  which  are  in  different  handa,  is  about  50  miles ;  of  secondary,  75  miles ; 
approximate  cost,  about  $5  per  acre  to  get  the  land  under  water ;  of  land,  from  92  to 
$5  per  acre ;  after  irrigation,  from  $30  to  $100,  according  to  location.  Most  of  the 
systems  belong  to  land-owners ;  a  few  only  belong  to  incorporated  companies.  The 
cost  varies.    For  one  farm  of  1,500  acres  it  has  cost  $1.50  per  acre. 

Gheorge  H.  Morgan,  first  lieutenant,  Third  Cavaliy,  U.  S.  Army,  commanding  Camp 
Pifia,  Colorado,  reports  that  irrigation  is  by  acoqnia  or  ditch.  Sources  are  Rainbow 
Creek  and  other  very  small  streams.  There  is  about  10  inches  flowing,  serving 
10  acres.  The  length  is  one-half  mile.  The  cost  in  work  was  eight  mules  and  ten 
men  one  day.  *  The  value  of  land  is  nominal  and  due  to  water  only.  Post  garden  is 
made  and  controlled  by  troops.  One  man  gardener  can  generally  keep  ditch  in  repair. 
Heavy  rains  generally  wash  all  improvements  out. 

Charles  Morton,  captain,  Third  Cavalry,  U.  S.  Army,  commanding  camp  at  Eagle 
Pass,  reports  post  garden  under  irrigation  with  success,  and  wat'ered  from  town  wells 
and  works.  He  adds  that  a  large  irrigating  ditch  35  or  40  miles  long  is  being  made, 
to  come  from  near  Del  Rio  to  this  town.  It  will  reclaim  many  thousand  acres  of 
land. 

A.  G.  Brackett,  colonel  Third  Cavalry  U.  S.  Army,  commanding  at  Fort  Clark 
reports  a  system  of  irrigation  by  ditches,  raising  water  above  the  bottom  lands 
of  stream,  through  differences  in  fall ;  the  source  is  Las  Moras  Creek ;  supply  is  1 
barrel  per  second,  but  much  more  is  available ;  on  the  reservation  about  6  acres  are 
irrigated,  which  belongs  to  the  United  States.  Colonel  Brackett  also  reports  that  at 
Mud  Creek,  about  16  mile«  west  of  Fort  Clark,  there  is  a  gravity  system  by  means  of 
ditches,  supplied  from  Mud  Creek;  it  supplies  about  1  barrel  per  second,  irrigating 
600  acres  by  a  main  ditch  about  3i  miles  long ;  secondary  ditches  are  short  and  in  all 
about  3  miles  in  length ;  system  cost  $2,500 ;  before  irrigation  land  was  worth  $2  per 
acre ;  after  it  at  least  $50^  the  system  belongs  to  the  land  owners ;  the  cost  of  irriga- 
tion is  about  $2  per  acre,  including  repairs  to  main  ditch. 

At  the  mouth  of  the  Pinto,  about  18  miles  southwest  from  Fort  Clark,  there  is  a 
system  of  ditches  supplied  from  Pinto  Creek.  At  its  mouth  the  Pinto  flows  about  4 
barrels  per  second ;  there  are  about  200  acres  under  irrigation ;  main  ditch  is  2  miles  in 
length ;  secondary  ditches  are  short,  about  2  miles  in  length ;  cost  is  $2,000 ;  value  of 
land  before  irrigation  $2  per  acre,  after  about  $50  per  acre ;  the  system  belongs  to 
the  land  owners ;  the  cost  is  about  $2  per  acre,  including  repairs  to  main  ditch. 

At  Dolores,  Kinney  County,  there  is  a  system  of  irrigation  by  ditches.  It  is  about 
8  miles  south  from  Fort  Clark,  and  is  supplied  from  Las  Moras  Creek ;  all  the  water 
is  used,  affording  a  flow  of  about  3  barrels  per  second,  serving  1,000  acres';  the  main 
ditch  is  2i  miles  in  length,  and  secondary  ditches  are  about  2  miles ;  system  cost 
$1,400 ;  land  was  valued  at  $2  per  acre ;  now  at  $50 ;  ditches  belong  to  land  owners; 
system  cost  about  $2  per  acre,  including  repairs  to  main  ditch. 

At  Mariposa  there  is  a  system  of  irrigation  by  ditches ;  location  is  about  7  miles 
northwest  from  Fort  Clark ;  served  by  Pmto  Creek ;  the  cross-section  of  water  in  the 
ditch  is  1  foot  by  3  and  the  current  is  3  miles  per  hour,  giving  a  flow  of  about  1  bar- 
rel ^er  second ;  the  main  stream  is  much  longer ;  It  serves  600  acres ;  main  ditch  is 
3  miles,  and  secondary  ditches  are  short,  their  aggregate  length  being  not  greater 
than  that  of  the  main  ditch ;  the  cost  was  $G,000 ;  land  value  before  irrigation  $2 
per  acre ;  after,  $50  per  acre ;  the  system  belongs  to  the  land  owners,  and  the  cost 
was  about  $2  per  acre,  including  repairs  to  main  ditch. 


STATEMENT    OF    B.    K.    BRANT,    SECRETARY    OF    THE    PIONEER 

CANAL  COMPANY. 

IRRIGATION  IN  THE  PECOS  VALLEY,  TEXAS.* 

Irrigation  in  Texas  is  of  comparatively  recent  date.  .With  the  exception  of  a  few 
canals  in  the  valley  of  the  Rio  Grande,  the  irrigation  in  Texas  dates  subsequent  to  the 
year  1875.  In  that  year  the  legislature  of  the  State  passed  an  **  act  to  encourage  the 
construction  of  canals  for  navigation  and  irrigation,''  and  for  that  purpose  made 
donations  of  land  to  any  company  incorporated  under  the  laws  of  the  State,  construct- 
ing  canals  of  the  several  classes  named  in  the  act. 

Encouraged  by  this  law  a  few  ditches  were  taken  out  of  the  smaller  streams  tributary 
to  the  Pecos  River,  where  it  could  be  done  at  a  small  expense.  Being  so  far  removed 
from  market  at  the  time,  from  lack  of  railroad  facilities,  and  the  country  being 
sparsely  settled,  the  cost  of  building  and  fencing  material  so  great,  that  the  lands 
offered  by  the  State  as  an  **  encouragement"  proved  but  a  slight  inducement  to  the 
practical  irrigator. 

*  deferred  to  in  Mr.  Brant's  testimony  in  the  StaA^ft^PVolnB  Division. 
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Under  the  law  of  1875|  however,  there  were  coDstructed  several  canals  in  Reeves 
(ihen  Pecos)  Coanty.  Among  them  may  be  mentioned  the  Rooney  Ditch,  taken  ont 
of  the  Pecos  River  about  25  miles  south  of  the  present  site  of  Pecos  City.  This  was 
the  only  ditch  taken  ont  from  the  Pecos  River  under  that  law.  From  Toyah  Creek, 
a  tributary  of  the  Pecos  River,  in  said  Reeves  County,  there  were  taken  out  several 
ditches  of  the  third  class,  to  wit :  The  Saragosa  Manufacturing  and  Irrigation  Com- 
pany's ditch,  capacity  6  feet  on  bottom,  2^  feet  deep,  and  3  miles  in  length ;  the  Mur- 
phy, Sylee,  and  Miller  ditches,  of  similar  construction  and  capacity*  On  each  of  the 
ditches,  since  their  construction,  have  been  grown  a  variety  of  grains  and  grasses,  of 
large  yield.  The  law,  however,  proved  inadequate,  and  offered  but  little  encourage- 
ment to  investments  in  irrigation  canals. 

At  a  State  convention,  held  in  the  city  of  Dallas  in  August,  1888,  a  resolution  was 
adopted  calling  upon  the  legislature  to  pass  some  law  for  the  encouragement  of  irri- 
gation in  the  State.  Responsive  thereto  the  legislature  formulated  the  present  law, 
which  will  probably  prove  the  one  thins  needful.  The  principal  thing  sought  for  in 
legislation  is  the  needed  protection  to  the  appropriator  of  water.  Priority  of  appro- 
priation gives  priority  of  right.  That  once  secured,  the  rest  of  the  legislation  follows 
as  a  natural  sequence.  The  same  legislature  passed  the  following  resolution,  calling 
the  attention  of  the  Texas  Senators  and  members  in  Congress  to  the  needed  legisla- 
tion on  the  subject  of  the  right  to  the  use  of  water  in  interterritorial  and  State 
streams.  Such  legislation  by  the  General  Government  is  very  much  needed,  and 
should  be  based  on  the  principle  that  priority  in  time  of  appropriation  gives  priority 
ofrieht. 

''  Whereas  several  rivers  having  their  sources  in  New  Mexico  and  other  Territories 
How  into  and  through  the  State  of  Texas ;  and 

''  Whereas  the  waters  of  said  streams  are  necessary  for  irrigation  in  the  arid  dis- 
tricts of  Texas ;  and 

**  Whereas  it  is  expedient  to  obviate  future  litigation  by  providing  for  an  adjust- 
ment and  regulation  of  the  rights  of  the  respective  citizens  of  said  Territories  and  said 
State  of  Texas,  entitled  to  the  use  of  said  waters  for  purposes  of  irrigation  :  Therefore, 
belt 

'^Seaolted  by  the  legislature  of  the  State  of  Texas,  That  our  Senators  and  Representa- 
tives in  Congress  be  requested  to  secure  the  passage  of  such  laws  as  may  be  neces- 
sa^  to  effect  the  objects  above  set  forth.'' 

Encouraged  by  the  legislation  on  the  subject  of  irrigation,  the  Pioneer  Canal  Com- 
pany, in  the  year  1888,  commenced  the  construction  of  a  canal  on  the  Pecos  River. 

This  canal  is  taken  out  on  the  west  bank  of  the  Pecos  River,  in  fbCeves  County, 
Tex.,  about  9  miles  north  of  the  town  of  Pecos  City. 

Tne  water  is  brought  to  the  surface  at  the  distance  of  about  3|  miles,  where  the 
madn  stem  is  divided  into  two  canals,  the  east  and  the  west  valley  lines.  The  former 
is  tiien  flumed  over  the  river  and  serves  the  large  valleys  on  the  east  bank  of  the 
river.  The  latter  continues  its  course  on  the  west  side,  crossing  the  track  of  the 
Texas  and  Pacific  Railroad  at  the  town  of  Pecos  City. 

Hie  main  canal,  7  feet  deep,  and  44  feet  at  the  water  surface,  is  23  feet  wide  on  the 
bottom,  and  carries  1,020  cubic  feet  of  water  per  second  of  time,  a  quantity  of  water 
sufficient  to  irrigate  64,000  acres  of  land. 

"Die  two  lines  of  the  canal  when  completed  will  be  52  miles  in  length,  of  which  14 
miles  have  already  been  completed.  (Date  of  writing  September  16, 1889.)  The 
west  valley  line  will  be  completed  back  to  the  river,  a  distance  of  20  miles  from  the 
bead-gate,  by  the  15th  of  November,  1889. 

Work  was  begun  on  this  canal  in  the  month  of  April,  1888,  and  is  being  rapidly 
pushed  to  completion.  The  canal  covers  very  fine  bodies  of  land  on  either  side  of 
the  river.  Quite  a  number  of  small  farms  under  the  canal  have  already  been  opened, 
and  there  have  been  raised  Indian  corn,  35  bushels  per  acre ;  millet,  2^  tons  per  acre ; 
sorghnm,  6  tons  first  cutting,  with  a  heavier  crop  promised  for  the  second  cutting ; 
sweet  potatoes  very  prolific,  no.t  yet  dug ;  heavy  crops  of  all  kinds  of  melons,  squash, 
beets,  turnips,  and  general  garden  vegetables.  Nothing  was  planted  earlier  than  the 
15th  of  June,  owing  to  the  fact  that  the  canal  was  not  sufficiently  oompleted  to  fur- 
nish water  for  irrigation  before  that  date.  All  lands  were  sod,  being  first  grubbed  and 
broken  in  May  of  the  present  year.  This  year's  experiments  in  planting  alfalfa  has 
demonstrated  the  fact  that  alfalfa  should  be  planted  not  earlier  than  the  Ist  of  Sep- 
tember, and  may  be  planted  until  the  Ist  of  November.  It  may  also  be  sown  in  the 
spring  with  success  from  the  middle  of  Febrnary  until  the  Ist  of  April.  Between  the 
seasons  indicated  the  sun  is  too  warm  for  so  tender  a  plant  to  get  a  good  start.  Once 
established  alfalfa  thrives  in  warm  weather. 

A  laree  acreage  of  orchards  will  be  planted  this  fall. 

All  Idnds  of  deciduous  fruit  trees,  English  walnuts,  soft  shell  almonds,  French 
pmnes,  and  a  large  variety  of  European  grape  vines,  of  which  there  is  not  the  least 
doabt  of  the  success  of  their  caltivation,  as  thoy  have  been  succes^fuW^  ^TO'Ttti  \vi^<^x 
this  point  by  irrigation.    Under  the  canals  on  Toyah  Creek,  and  on  t'^icb  'B«ieo%'S\N«t» 
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in  this  county^  have  been  grown  large  yields  of  rye,  barley,  oats,  Indian  com ,  and 
wheat,  a  fair  average  of  which  would  be  for  rye,  30  bnshels  per  acre,  worth  $1  per 
bnshel ;  barley,  50  bushels  per  acre,  worth  for  feed  $1  per  100  pounds ;  oats,  70  bushels 
per  acre,  worth  unthrashed,  }15  per  ton ;  com,  40  bnshels  per  acre,  worth  65  cents 
per  bushel ;  wheat,  35  bnshels  per  acre,  worth  $1  per  bnshel ;  alfalfa,  10  tons  per 
acre,  worth  $18  per  ton ;  millet,  3  tons  per  acre,  worth  $15  per  ton ;  sorghum,  12  tons 
per  acre,  worth  ^15  per  ton. 

The  Aztec  Irrigation  Company,  incorporated  in  July,  1889,  will  also  begin  opera- 
tions on  Toyah  Creek  and  be  prepared  to  deliver  water  to  consumers  fbr  tno  spring 
crop  of  1890. 

Flowing  artesian  wells,  ten  in  number,  inside  th^  corporate  limits  of  Pecos  City, 
flow  nearly,  if  not  quite,  50,000  gallons  of  water  per  hour,  and  is  used  exclusively  for 
drinking,  washing,  and  all  domestic  purposes,  including  irrigation .  As  the  wells  have 
a  natural  pressure  that  forces  the  water  30  feet  above  the  ground,  they  can  be  used 
for  fire  purposes.  The  artesian  water  belt  in  the  Pecos  Valley  country  is  practically 
without  limit,  and  can  be  utilized  to  irrigate  thousands  of  acres  at  a  moderato  cost. 
A  well  that  will  irrigate  20  acres  of  land  can  be  had,  including  the  best  of  iron  cas- 
ing, at  $300  to  $400^  and  at  a  depth  of  200  to  250  feet. 

Climate, — Our  winter  climate  is  simply  delightful — clear,  bright  days,  with  the 
thermometer  rarely  below  the  freezing  point;  very  seldom  rain,  snow,  or  sleet;  no 
"  northers'*  or  "  blizzards,"  such  as  are  common  in  eastern  Texas  and  other  States. 
In  summer,  owing  to  our  altitude,  2,700  feet  above  sea-level,  we  do  not  have  as  wami 
weather  as  other  points  east  of  us  in  the  same  latitude.  While  the  weather  gets  hot 
in  summer,  and  the  sun  is  brighter,  apparently,  than  at  most  other  localities  in  the 
State,  the  thermometer  (in  the  shade)  rarely  reaches  100  degrees,  and  the  nights  are 
always  cool  and  refreshing — never  too  warm  to  sleep  well. 

Rainfall, — Our  annual  rain-fall  is  from  12  to  18  inches. 

Soils, — Soils  of  the  Pecos  Valley  under  the  Pioneer  Canal  are  considerably  diversi- 
fied, there  being  the  black  and  chocolate  colored  stiff  lands,  and  sandy  loams,  vary- 
ing in  color  from  black  to  red.  There  are  also  about  5,000  acres  of  a  peculiar  whitish 
loam,  and  from  the  amount  of  silica  and  lime  it  contains  it  will  certainly  prove  valu- 
able as  grain,  alfalfa,  and  fruit  lands. 

Price  of  lands  in  the  Pecos  Valley, — There  are  a  large  number  of  sections  of  State 
school  lands  on  the  Pecos  River  under  the  Pioneer  Canal,  which  alternate  with  vari- 
ous railroad  surveys.  These  lands  are  offered  by  the  Stat-e  at  $3  per  acre  on  forty 
years'  time,  with  5  per  cent,  on  the  deferred  payments. 

The  railroad  lands  are  offered  at  correspondingly  low  prices— one-fourth  cash,  and 
balance  in  one,  two,  and  three  years. 

Water-rights, — A  Pioneer  Canal  permanent  water-right  is  an  amount  of  water  for  40 
acres  of  land,  equal  to  an  annual  rain-fall  of  40  inches,  distributed  under  a  head  of  1 00 
miners'  inches.    A  40-acre  water-right  is  sold  for  1^100. 

This  company  is  most  liberal  in  taxing  the  land  for  water  service,  charging  |1  p^ 
acre  for  the  land  in  cultivation. 

Analysis  of  soil, — An  analysis  of  the  soil  of  the  Pecos  Valley  shows  the  following 
percentages : 

Organic  and  volatile  matter 6.73 

Insoluble  residue 76.97 

Soluble  silica 14 

Iron a  13 

Aluminia 2.07 

Phosphoric  acid * 21 

Lime - 5.22 

Magnesia Trace. 

Sulphuric  acid 87 

Alkalies  (as  chlorides) 2.27 

Carbonic  acid .....* 3.22 

Chlorine 07 

Total 100.90 

Analysis  of  Pecos  River  Water, — An  analysis  of  the  water  in  the  Pecos  River  shows 
the  following  percentages : 

Suspended  matter 36.32 

Total  solids  in  clear  solution 308.48 

Organic  and  volatile  matter 53.00 

Total  mineral  matter 255.48 

Total  soluble  matter 172.59 

Total  insoluble  matter , 135.89 

Tota]  hardneaa 27.42 
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Temporary  hardness 4.05 

Permaneot  hardness 23.37 

Saiphorio  acid ()4.r>7 

Alkalies  (as  chlorides) 58.70 

Chlorine 39.05 


MKMORANDUM  OP  IRMGATIOK  CANALS  OF  THE  PIONEEK  CANAL  COMPANY  IN  REEVES 

AND  WARD  COUNTIES,   TEX. 

Head  gates  on  west  side  of  Pecos  River,  9  miles  above  Pecos  City. 

Miles.  Feet. 

Length  of  main  line 3  160 

Length  of  east  valley  line 34        

Length  of  west  valley  line 14  1,473 

Total  miles 51  1,633 

Main  line : 

Width  at  bottom feet..  23 

Width  at  surface  of  water do...  43 

Depth do...  7 

Carrying  capacity  per  second cubic  feet..  1,020 

Miles  ot  water-ways  now  complete miles..  19 

Land  susceptible  to  irrigation ...acres..  64,000 

Work  commenced  April,  1888. 

Quality  of  land. — Alluvial,  and  chocolate-col((red  and  black  sandy  loam ;  products 
are  the  serials,  alfalfa,  the  deciduous  fruits,  raisin  grapes,  and  all  varieties  of  Euro- 
pean grapes,  French  prunes^  English  walnuts,  and  soft-shelled  almonds 

STATEBfENT    OF    THE    PECOS    RIVER    IRRIGATION    COMPANY,    PER    O.  W.  WILLIAMS, 

PRESIDENT. 

The  officers  of  the  company  are  O.  W.  Williams,  president ;  T.  J.  Ray,  secretary ;  A. 
P.  Wooldridge,  treasurer.  The  principal  office  is  at  Fort  Stockton,  Tex.  This  com- 
pany possesses  an  old  canal,  built  in  1878,  9  feet  wide,  3  feet  in  depth,  carrying  65 
cabic  feet  of  water  per  second  of  time,  and  supplying  5,000  acres  of  land.  The  head 
guto  is  at  Ripples,  30  miles  southeast  of  Pecos  City.  The  canal  is  now  being  enlarged 
and  extended.  Where  the  enlargement  is  completed,  the  canal  is  25  feet  wide  by 
3i  feet  in  depth,  carrying  250  cubic  feet  of  water  per  second.  The  canal  is  now  10 
miles  in  length,  and  covers  8,000  acres  of  good  land.  Work  is  progressing,  and  it  is 
intended  to  make  the  canal  finally  30  miles  in  length,  40  feet  in  width,  4  feet  in  depth, 
with  a  capacity  of  500  cubic  feet  of  water  per  second  of  time.  Work  progresses  at 
the  rate  of  l^  miles  per  month.  Water  rights  are  held  (permanent),  at  $2.50  per 
acres,  subject  to  annual  assessment  for  th^  necessary  repairs,  etc.,  incident  to  keeping 
the  canal  in  good  condition. 

There  are  some  places  along  the  canal  where  good  storage  can  be  had. 
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Santa  Fe,  N.  Mex.,  September  7, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present:   Messrs.  Stewart  (chairman)   and  Heagan;   also  Director 
Powell. 
Members  of  the  State  constitutional  convention  were  examined. 


STATEMENT  OF  W.  H.  H.  ILEWELLTN,  OF  LAS  CEUCES,  N.  HEX. 

The  Chairman.  How  long  have  you  resided  in  Las  Cruces  ? 

Mr.  Llewellyn.  For  the  past  five  years. 

The  Chairman.  Have  you  given  attention  to  the  subject  of  irrigation  f 

Mr.  Llewellyn.  Yes. 

The  Chairman.  And  of  water-supply  in  this  Territory  ? 

Mr.  Llewellyn.  Yes. 

The  Chairman.  Will  you  state  the  condition  of  your  county,  and  any 
other  portions  of  the  Territory  with  which  you  are  familiar  ?  State  what 
you  have  now,  the  supply  of  water  you  have,  and  what  are  the  prospects 
of  reclaiming  land  there. 

Mr.  Llewellyn.  The  lands  in  the  Mesilla  Valley,  in  Doila  Ana 
County,  are  irrigated  by  canals  which  take  the  water  from  the  Rio 
Grande.  We  have  now  under  cultivation  in  the  Mesilhi  Valley,  in  the 
vicinity  of  Las  Cruces,  about  20,000  to  25,000  acres  of  land.  There  is, 
however,  a  large  tract  of  land  there  which,  with  proper  arrangements 
for  the  storage  of  water,  is  equally  good  with  the  lands  now  under  culti- 
vatioD,  and  which  could  be  brought  under  cultivation — probably  about 
200,000  acres. 

The  Chairman.  From  where  would  you  obtain  the  water? 

Mr.  Llewellyn.  We  would  obtain  the  water  supply  from  the  Bio 
Grande. 

The  Chairman.  How  would  you  be  required  to  do  it! 

Mr.  Llewellyn.  We  would  do  it  by  the  construction  of  a  canal  at 
a  point  probably  about  Socorro,  and  probably  as  far  up  as  Las  Cruces, 
which  would  carry  the  water  on  to  the  tract  of  country  known  as  the 
Jomado  del  Muerto,  and  this  canal,  if  built,  would  cover  in  addition  to 
the  land  I  have  mentioned  before  200,000  acres  of  land,  and  other 
tracts  of  very  rich  land,  which  are  now  valueless  on  account  of  having 
DO  water. 

The  Chairman.  Is  there  sufficient  water  in  the  river  to  supply  the 
needs f 

Mr.  Llewellyn.  There  would  be  an  abundance  of  water  by  tbft 
ooDBtniction  of  proper  reservoir^s. 
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The  Chairman.  What  is  the  condition  of  the  water  at  flood-time  t 
You  have  not  gauged  it  f 

Mr.  Llewellyn.  There  is  an  enormous  quantity  of  water  that  an- 
nually passes  down  the  liio  Grande  early  in  the  spring. 

The  Chairman.  That  goes  to  waste! 

Mr.  Llewellyn.  Flows  absolutely  to  waste,  to  the  Gulf! 

The  Chairman.  Have  you  had  any  surveys  or  estimates  of  this 
plan  of  this  stream  ! 

Mr.  Llewellyn.  Yes,  there  has  been  an  accurate  level  line  run  and 
survey  made. 

The  Chairman.  Have  you  a  report  of  it ! 

Mr.  Llewellyn.  I  have  not  with  me.    I  have  it  in  my  valise. 

The  Chairman.  Will  you  furnish  a  report  of  that ! 

Mr.  Llewellyn.  I  will.    I  will  be  glad  to  hand  it  in. 

The  Chairman.  Are  you  acquainted  with  other  portions  of  the  Ter- 
ritory ! 

Mr.  Llewellyn.  Yes ;  I  am  acquainted  with  every  portion  of  New 
Mexico  by  personal  observation. 

The  Chairman.  Describe  any  other  portion  with  which  you  are 
specially  familiar. 

Mr.  Llewellyn.  By  describing  one  particular  tract  or  section  of 
country  it  will  be  applicable  to  all  portions  of  the  Territory.  There  are  io 
New  Mexico  numerous  water-courses  which,  during  a  high  stage  of 
water  carry  an  immense  volume  of  water,  which  passes  away,  and  later 
in  the  season  the  streams  are  nearly  dry.  By  the  construction  of  reser- 
voirs this  water  could  be  stored,  and  thousands  of  acres  of  valuable 
land  could  thereby  be  brought  under  cultivation. 

The  Chairman.  If  the  Government  would  make  the  necessary  aar- 
veys  and  investigations  to  show  what  could  be  done,  with  esthnafies  of 
cost,  would  that  be  of  any  advantage  to  your  people  here! 

Mr.  Llewellyn.  It  would  be  a  great  advantage. 

The  Chairman.  Are  there  many  places  where  private  capital  or  by 
association  of  capital  they  could  construct  the  works! 

Mr.  Llewellyn.  There  are  many  places  where  private  capital  is  now 
constructing  irrigating-canals. 

The  Chairman.  Describe  some  of  them  where  private  capital  is  now 
engaged  and  what  the  plans  are,  if  you  are  familiar  with  them  ! 

Mr.  Llewellyn.  In  the  Maxwell  land  grant,  in  the  northern  part  of 
the  Territory.  This  land  grant. company  during  the  past  year  con- 
structed a  number  of  irrigating-ditches,  and  in  connection  with  the  ir- 
rigating-ditches  have  constructed  reserviors  to  store  water.  In  the 
lower  valley  of  the  Pecos,  in  Lincoln  County,  there  are  three  large  canals 
now  in  process  of  contraction  by  private  capital.  But  these  two  local- 
ities are  especially  well  situated  for  private  capital  to  carry  oat  this 
work,  more  so  than  any  other  places  in  the  Territory. 

The  Chairman.  Have  you  in  Mesilla  Valley,  or  anywhere  else,  given 
special  attention  to  the  quantity  of  land  that  an  ordinary  family,  a  man 
and  wife  and  two  or  three  children,  can  cultivate  profitably  by  irriga- 
tion! 

Mr.  Llewellyn.  Yes;  I  have  myself  personally. 

The  Chairman.  Without  hiring  help  ! 

Mr.  Llewellyn.  Without  hiring  help. 

Mr.  Chairman.  How  much  land  would  they  need  ! 

Mr.  Llewibllyn.  In  my  opinion  a  family  is  much  better  off  in  Mesilla 
Valley  if  they  intend  to  cultivate  the  land  themselves,  with  part  in  al- 
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faAfsb  and  part  in  fruit,  to  have  not  to  exceed  15  or  20  acres.    That  is  as 
mnch  as  a  family  can  take  care  of. 

The  Chairman.  What  occurs^in  this  Territory  when  they  undertake 
to  irrigate  too  much  land  as  a  general  thing  ! 

Mr.  Llewellyn.  It  generally  occurs  that  they  make  a  partial  failure 
of  it ;  their  crops  are  not  so  good.  In  other  words^  10  acres  of  land 
properly  cultivated  will  produce  more  than  40  acres  indifterently  culti- 
vated and  irrigated. 

The  Chairman.  The  land  in  this  Territory  wants  to  be  cut  up  into 
small  farms? 

Mr.  Llewellyn.  That  is  my  opinion — to  have  irrigated  lands  cut  up 
into  small  allotments. 

The  Chairman.  What  schemes  have  these  oompauies  that  are  bring- 
ing out  water  adopted  for  disposing  of  the  water? 

Mr.  Llewellyn.  There  are  several  different  plans.  The  plan  of  the 
Pecos  Irrigating  Company  is  to  charge  $15  per  acre  for  the  water-right 
that  is  attached  permanently  to  the  land.  They  then  charge  an  annual 
rental  thereafter  of  $1.50  an  acre.  They  divide,  however,  this  $15  into 
annual  payments.  There  is  another  company  down  there  that  charges 
$10  an  acre  and  divides  that  payment  into  ten  annual  payments,  and 
then  it  charges  in  addition  to  that  $1.50  an  acre  for  the  water. 

The  Chairman.  Have  any  of  them  adopted  the  plan  when  they  have 
paid  for  the  water  of  turning  the  establishment  over  to  the  settlers  and 
allowing  them  to  take  care  of  it  ? 

Mr.  Ij:.ewellyn.  I  do  not  understand  that  they  have.  There  may 
be  Companies  in  the  Territory  organized  under  that  plan,  but  I  do  not 
understand  so. 

The  Chairman.  That  plan,  I  would  suggest,  has  worked  best  in 
California.  The  colonies  will  come  in  more  readily  if  they  can  have 
the  entire  property. 

Mr.  Llewellyn.  Yes ;  and  I  understand  that  is  carried  out  very 
saccessfully  in  Idaho  and  Utah. 

The  Chairman.  In  Utah  the  settlers  more  readily  take  hold  of  it  if 
they  are  to  have  ultimately  the  property  in  hand.  In  fact,  they  could 
not  do  it  individually,  and  are  willing  to  pay  a  good  price,  but  want  the 
title  absolutely  in  their  hands. 

Mr.  Llewellyn.  The  ditches  we  have  in  the  Mesilla  Valley  are  com- 
munity ditches. 

The  Chairman.  How  are  they  managed  ? 

Mr.  Llewellyn.  Under  Territorial  statutes.  In  January  next  we 
elect  three  water  commissioners  for  the  ditch  system,  and  we  also  elect 
a  major  domo,  or  overseer  of  the  ditches.  And  we  have  what  we  call  re- 
partidors,  who  act  under  him. 

Hie  Chairman.  Then  persons  are  not  allowed  to  measure  out  their 
own  water? 

Mr.  Llewellyn.  No  ;  it  is  done  sometimes,  but  only  by  common 
consent,  and  where  there  is  an  abundance  of  water.  But  the  major-domo 
has  general  supervision  of  the  ditch. 

The  Chairman.  You  elect  him  every  year  ? 

Mr.  Llewellyn.  Yes ;  it  is  done  under  provision  of  the  Territorial 
Statutes. 

The  Chairman.  That  is  practically  an  adoption  of  the  Spanish  cus- 
tom and  law. 

Mr.  Llewellyn.  Yes:  it  is  practically  the  old  Spanish  way. 

The  Chairman.  How  long,  have  the  lauds  in  this  TerritoT^  \>^«a  ^xsXr 
ta  vated  by  irrigation  ? 
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Mr.  Llewellyn.  From  a  period  extending  back,  probably,  tiiree 
hundred  yeai^ ;  that  is^  since  the  Spanish  invaders  occupied  the  Terri- 
tory, and  perhaps  many  hundreds  of  years  before  that. 

The  Chairman.  They  found  irrigation  practiced  here  f 

Mr.  Llewellyn.  Yes. 

The  Chairman.  Have  you  in  this  Territory  many  of  the  ruins  of 
ancient  irrigation  works  ? 

Mr.  Llewellyn.  Yes ;  a  number. 

The  Chairman.  How  extensive  are  they,  and  what  are  their  char- 
acter? 

Mr.  Llewellyn.  There  are  the  ruins  known  as  the  Gran  Quivera. 
They  are  situated  in  the  eastern  part  of  Valencia  County.  There  are 
the  remains  of  a  system  of  very  extensive  ditches  there ;  they  have 
been  cemented  and  plastered.    You  can  trace  them  for  miles. 

The  Chairman.  The  cement  still  remains  therein  f 

Mr.  Llewellyn.  Yes. 

The  Chairman.  Still  in  a  pretty  good  state  of  preservation  t 

Mr.  Llewellyn.  Yes ;  but  the  water  has  disappeared  entirely. 

The  Chairman.  Do  you  know  where  they  got  the  cement  t 

Mr.  Llewellyn.  No. 

The  Chairman.  That  was  before  the  Spaniards  came  ? 

Mr.  Llewellyn.  That  was  before  the  Spanish  occupation. 

The  Chairman.  Have  you  any  material  for  making  hydraulic 
cement  I 

Mr.  Llewellyn.  Yes,  it  is  made  near  Springer;  it  is  of  very  good 
quality,  and  it  can  be  manufactured  at  other  places. 

The  Chairman.  You  do  not  know  where  they  got  theirs;  that  is  to 
say,  those  ancient  irrigators  f 

Mr.  Llewibllyn.  No. 

The  Chairman.  It  is  real  hydraulic  cement  I 

Mr.  Llewellyn.  Yes;  and  it  stands  there  today  in  a  very  good 
state  of  preservation.  Coronado,  in  his  first  occupation  of  this  country, 
describes  the  ruins  in  Salt  River  Valley  and  elsewhere,  both  here  and 
in  Arizona.  They  have  been  found  at  Casa  Grande,  and  at  La  Tempe, 
where  the  ancient  canals  were  constructed. 

The  Chairman.  Have  you  any  further  statement  that  you  desire  to 
make! 

Mr.  Llewellyn.  Well,  I  differ  somewhat  from  some  of  our  friends 
with  reference  to  the  real  cause  of  the  low  stat^  of  the  water  in  the  Rio 
Grande.  I  do  not  think  it  is  attributable  altogether  to  the  diversion  of 
the  water  in  Colorado.  We  have  had  two  years  of  veiy  low  stages  of 
water,  and  I  think  it  is  largely  due  to  the  fact  that  we  have  not  had  a 
regular  snow-fall  on  the  head- waters  of  theEio  Grande.  But  that  does 
not  do  away  with  the  Government  taking  active  measures  to  afford  us 
relief,  because  new  lands  will  be  opened  up  in  New  Mexico  that  will  get 
the  water  off  further  below. 

The  Chairman.  When  these  schemes,  of  which  you  speak,  are  car- 
ried out,  the  water  will  be  largely  used  abov6  here  f 

Mr.  Llewellyn.  Yes. 

The  Chairman.  Has  there  been  a  rain-guage  kept  in  this  Territory 
jbr  any  considerable  length  of  time  f 

Mr.  LLEWE1.LYN.  There  has  been. 

The  Chairman.  Have  these  dry  seasons  appeared  before,  coming  in 
cycles  I 

Mr.  Llewellyn.  As  I  understand,  the  periods  of  drought  in  Arizona 
in  recent  years,  that  is,  very  low  stages  of  water  in  tb©  Rio  Grande,  were 
/r.  ifi72j  1879,  last  jear,  and  this  year. 
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The  Chairman.  I  suppose  old  residents  here  will  recollect  other 
periods. 

Mr.  Llewellyn.  Perhaps  so. 

Senator  Eeagan.  What  is  the  character  of  the  crops  that  you  raise 
about  Las  Gruces  ? 

Mr.  Llewellyn.  We  raise  corn,  oats,  rye,  barley,  wheat,  and  various 
varieties  of  sweet  potatoes.  We  raise  nearly  all  the  fine  European  va- 
rieties of  grapes,  and  in  fact  all  the  fine  fruits. 

Senator  Eeagan.  Will  you  state  the  amount  per  acre  of  these  crops 
that  can  be  raised  on  irrigated  land. 

Mr.  Llewellyn.  If  we  have  the  water  we  can  cut  four  crops  of  al- 
falfa, with  an  average  of  a  ton  and  a  half  to  the  cutting.  Five  crops 
have  been  cut,  but  four  is  a  very  safe  estimate.  Our  vineyards  will  pro- 
duce from  16,000  to  24,000  pounds  of  grapes  to  the  acre. 

Senator  Eeagan.  How  much  wheat? 

Mr.  Llewellyn.  I  have  known  personally  of  one  small  crop  which 
produced  42  bushels  to  the  acre. 

Senator  Eeagan.  What  would  be  the  general  average  there  ? 

Mr.  Llewellyn.  I  think  it  is  safe  to  say,  with  an  abundance  ot 
water,  good  cultivation,  and  good  farming,  40  bushels  can  be  produced  f 

Senator  Eeagan.  How  much  corn  do  you  raise  to  the  acre  t 

Mr.  Llewellyn.  The  corn  crop  would  generally  average,  under 
oar  present  system  of  cultivation,  not  more  than  25  bushels  to  the 
acre. 

Senator  Eeagan.  What  has  similar  ground  without  irrigation  pro- 
duced in  that  portion  of  the  country! 

Mr.  Llewellyn.  Nothing — absolutely  nothing. 

Senator  Eeagan.  What  you  say  as  to  the  crops  there  applies  gener- 
ally throughout  the  Territory  ? 

Mr.  Llewellyn.  It  will  apply  pretty  generally  throughout  the  Ter- 
ritory, except  in  elevated  regions,  where  the  frost  might  come  too  early 
in  the  fall  or  too  late  in  the  spring.  There  are  a  great  many  sections  of 
New  Mexico  where  it  has  been  demonstrated  that  all  the  fine  varieties 
of  fruit  can  be  raised. 

Senator  Eeagan.  What  kinds  of  fruit  do  you  raise  around  Lais 
Graces. 

Mr.  Llewellyn.  We  grow  dates ;  pomegranates  have  been  raised ; 
also  apricots,  pears,  peaches,  quinces,  nectarines,  apples,  prunes.  We 
have  no  fruit  pests  there.    Curculio  is  absolutely  unknown. 

Senator  Eeagan.  Can  you  say  anything  as  to  their  quality  ! 

Mr.  Llewellyn.  Their  quality  is  reported  to  be  the  finest  in  the 
world. 

STATEMENT  OF  WAREEN  BRISTOL,  OF  DEMINO. 

The  Chairman.  You  have  resided  in  the  Territory  how  many  years  f 

Mr.  Bristol.  Ever  since  the  spring  of  1872,  something  over  seven- 
teen years. 

The  Chairman.  You  have  been  United  States  district  judge  I 

Mr.  Bristol.  For  a  little  over  twelve  years,  not  quite  fifteen  years, 
continuously. 

The  Chairman.  Are  you  a  judge  yet? 

Mr.  Bristol,  l^o. 

The  Chairman.  Have  you  given  attention  to  agriculture  by  irriga- 
tion f 
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Mr.  liuiUTOL.  A  good  deal ;  and  since  my  boyhood  I  have  had  an 
interest  in  tliat.    I  was  brouji^^ht  up  on  a  farm. 

Tlie  <hi  AIRMAN.  Have  you  pursued  agriculture  to  some  extent  in  this 
Territory  t 

Mr.  Hristol.  As  far  as  vineyards,  on  a  small  scale,  are  concerned. 

The  (yUAiRMAN.  Where  was  that t 

Mr.  liuiSTOL.  At  Mesilla ;  at  present  at  Deming.  I  am  now  living  at 
Doming. 

The  Chairman.  Have  you  a  water  supply  at  Deming  t 

1^1  r.  l^RisTOL.  Yea,  but  we  have  to  pump  it  up  50  feet. 

The  ('iiAiRMAN.  Explain  anything  you  ttiink  will  be  of  interest  to  the 
eommittiv. 

Mr.  ItnisTOL.  So  far  tis  my  ex|)erience  in  Deming  is  concerned,  it  is 
this:  I  luwe  Imught  town  lotjii  25  by  142  feet  tha:,  with  the  exception 
of  my  dairy  and  barn  and  the  rest,  are  planted  in  fruit  trees,  I  have  a 
hirgtt  pump  and  an  18-foot  well  in  connection  with  another  man.  We 
aiv  supplying  water  for  fourteen  or  fifXeen  families,  and  several  gardens 
aiv  iHMUg  irrigatoil  finnn  it-  My  givrden  is  most  prosporoas,  as  I  give 
spiHnal  attention  to  it.  Fruits  of  all  kinds  and  grai^es  grow  to  perfec- 
tion ;  the  Hartlett  i>ear,  and  even  the  peaich,  the  early  and  late  Oraw- 
fonl.  This  year  we  have  as  tine  a  flavored  i)each  as  au^^  coming  from 
the  iMiesiipeake  Hay.    It  was  a  surprise  to  me. 

The  I'liAiKMAN.  Will  you  deseribe  that  country  at  the  time  the  rail- 
vxnid  was  ln\night  thoiw  and  before  anv  water  was  put  upon  the 
laml  f 

Mr.  Uuisn>t..  At  that  time  there  was  no  water  on  this  table-land,  ex- 
oept  iHva.siouaUy  when  the  water  oame  down  by  flood.  No  water  was 
known  to  exist  thon\  but  there  is  a  region  of  country  from  25  to 50 
nuleswi\U\and  UH)  miles  long,  norrh  and  south*  that  we  know  of  (and 
how  nuioh  tart  her  it  exists  we  do  not  know)  where,  if  you  dig  down  any- 
wheiv  >ou  will  strike  water  at  about  Th)  feet  in  inexhaustible  qnantitieB. 
To  illnstrato,  at  my  phu*e  1  have  a  (K^werful  windmill,  an  18-inch  wheel 
lloUaday's^.  K<ioh  nn-olucion  of  that  throws  out  100  gallons  of  water. 
lou  oan  run  a  up  to  ouo  hundnnl  and  sixty  revolutions  per  minute. 
Thoieaivonlv  i\}tVvt  ot*war<>r  in  that  well,  and  thai  quantity  con  not  be 
lowoivd  with  that  pump.     It  is  so  all  over  the  plain. 

The  I'll  WKM  AN.  How  did  that  plain  ap^iear  before  you  discovered 
thill  water  f 

Mr.  Hicisun.  As  a  Ivirreu  plain  :  a  deiserr  with  nothing  but  grama 
firasN  liix^wuiij  au\  whore  ou  it. 

The  i'u  viKMAN.  I  thoudTht  th:it  was  the  most  unpromising  place  I 

Mv.  Uutsr^n.  U  wa^  yov\  ;;::p:vui::!c:ia:,  IVming  has  a  great  many 
w  tuiliuiUs  U\^\\»  aud  ;s  a  i^:vt:v  vIao^\  IHe  ehan^  nesilly  seems  like  a 
\u\i  u'Uv  liio  S*»u;liovu  r;io:r,o  K^t.lrvvui  Oor^»ivuiy  was  the  first  to  dis- 
\^»\ov  lius  water  Iviu\;kI»,  :ho  s::rra<v*  S:rAV  then  it  has  improved ;  the 
wluOopUuu  I  haNo  d^v^-VLlvM  :s  Kovvrwl  wtrii  f^utle  ranges,  and  the 
>it>M\uil  \N  ;iH  vsvuv^sl  w  •,:!»  v;::::;H:Vi:  ::*;icl^::iery  of  this  kind  to  waterthe 
o,ui\o  A  ^iw^t  diMl  of  v.v::o\  .55  :r.w<s:e^i  :;»r^.  The  whole  plain  is 
laKou  niv 

In  ,uld'.^^»u  ^^  ;h,i^  :v,  :V,o  ^Aur  $>>4:c:r:  :o  :iie  uonh  of  Deming— 
i\s*K\  l\Mk  i'.^^iu;^v,*.^  wV.uI:  ^^\^  vrv>S.i>,y  kaow — there  is  one  pteco 
w  l\o\v  \hx^  w.i,ov  xV.-.uNs  v;ow .-,  ox  v"r>  >  ^\ir  t'rv^cr::  :ie  rtoaimins,  and  passes 
\lu\'uo,U  .1  \vm>;v  ot  uw  ^u!s  aXv::  ^  :o  *  r::  l^  fhxn  rtie  main  chain  of 
u\ouui  »',i',N  V  \s^;;vv.  v.av,  o^-  :;\<r  v*:  «j»:^«:  cvvixes  down  there  every 
•  iwi.  ,M'\*M^*;   t;:iuv^  x^iv/,^^*:  ,>,^  t^^.v>  ^s«s«kvi*  AstJ  It  has  dug  out  im- 
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mense  excavations  in  the  ground.  These  ar:e  filled  with  water,  extendi 
ing  away  out  on  the  plain.  It  is  a  beautiful  plain  of  the  richest  soil,  and 
cattle  from  all  over  the  country  frequently,  for  several  weeks  at  a  time, 
gather  in  there.  That  would  be  a  good  place  at  which  to  build  a  res- 
ervoir, for  it  would  afford  accommodation  for  several  thousand  acres. 

The  Chairman.  Then  from  your  observation  of  l^ew  Mexico,  are  the 
opportunities  for  reclaiming  land  and  making  homesteads  plentiful  f 

Mr.  Bristol.  Yes,  very;  especially  so  along  the  rapge  of  lower  mount- 
ains and  foot-hills.  This  year  has  been  an  exception  in  some  instances, 
but  I  have  noticed  in  the  extensive  range  of  mountains  here  that  there 
is  rain-fall  enough,  if  it  was  equally  distributed  over  the  plain,  to  make 
it  one  of  the  most  fruitful  countries  in  America.  Even  in  these  mount- 
ains (a  tract  that  has  only  recently  been  discovered)  millions  of  acres 
may  be  cultivated  without  any  irrigation,  by  clearing  off  the  pine 
forests.  In  addition  to  that  the  great  waste  of  water  that  flows  out 
from  the  foot-hills  on  to  the  plains  could  be  collected  in  immense  reser- 
voirs and  distributed  over  the  plains  for  agricultural  purposes.  The 
opportubities  for  that  are  very  great. 

The  Chairman.  What  do  you  say  of  the  climate  of  New  Mexico  t 
Mr.  Bristol.  I  have  lived  in  New  York,  and  I  have  lived  in  Minne- 
sola,  in  the  latter  State  for  twenty-five  years.  I  have  lived  in  New 
Mexico  for  something  over  seventeen  years,  and  I  regard  New  Mexico 
as  one  of  the  most  healthful  climates  on  the  continent.  My  experience 
and  observation  convince  me  that  the  most  salubrious  climate  is  not 
high  up  in  the  mountains  at  an  extreme  altitude,  nor  down  in  the  river 
bottoms  where  they  have  more  or  less  malaria,  but  out  on  these  plains 
where  water  can  be  had,  and  where  the  breezes  blow  ^nd  there  are  no 
malarial  influences.  I  consider  this  as  good  a  climate  as  there  can  be 
in  the  world. 
The  Chairman.  What  do  you  say  of  the  production  of  crops  f 
Mr.  Bristol.  I  simply  say  "  water  is  king."  Wherever  water  can  be 
bad  or  can  be  got  on  the  soil  it  is  wonderful  in  its  productiveness.  It 
is  rich  in  all  the  elements  of  fruitfulness,  even  out  on  this  barren  plain 
that  we  have  been  calling  a  desert.  Put  water  there  and  everything 
will  grow  in  luxuriance.  On  the  plains  the  greatest  drawback  at  pres- 
ent, in  my  opinion,  to  successful  cultivation  is  the  strong  spring  winds 
which  obtain  in  every  country  where  there  is  no  wind-break.  As  soon 
as  forestry  is  cultivated  here  systematically,  and  trees  are  planted  so 
as  to  break  the  prevailing  winds,  it  wiU  be  a  wonderful  country  for  pro- 
doctiveness,  providing  you  get  water.  The  altitude  of  Deming  is  about 
4,000  feet.  It  is  on  the  first  plain  out  of  what  we  call  the  Mesa  Valley 
<^  the  Eio  Grande.  It  commences  on  the  Bluffs  of  the  Bio  Grande  and 
is  a  lovely  plain  all  the  way  on  into  Arizona. 


STATEMENT  OF  T.  B.  CATEON. 

The  Chairman.  Will  you  please  state  to  the  committee  any  facts  of 
interest  that  you  know  regarding  this  Territory  and  its  irrigation  ? 

Mr.  Oatron.  I  have  resided  in  this  Territory  for  twenty-three  years, 
most  of  the  time  at  Santa  F^,  but  part  of  the  time  in  the  southern  part 
of  the  Territory,  where  Major  Llewellyn  resides.  What  he  states  about 
that  section  of  the  country  is  substantially  correct.  What  I  can  state 
is,  that  this  Territory  is  divided,  as  you  observe  upon  the  map,  almost 
equally  fr(nn  north  to  south  by  the  Bio  Grande.  On  either  ^vd^  oii  Wi^  Vv\c> 
Grande  there  is  a  range  of  m oun  tains  extending  nearly  tiae  ^\io\^  (Vv»X»tW<' 
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from  tbe  northern  to  the  southern  part  of  the  Territory.  It  extends,  with 
a  few  breaks  only,  on  tlie  west  side  entirely  through,  and  on  the  east  side 
through  excepting  that  due  west  of  here  the  continental  divide  i»  not  very 
high,  though  a  little  bit  higher  than  this  place.  The  Rio  Grande  between 
the  1st  of  April  and  the  1st  or  middle  of  July  in  each  year  contains 
almost  as  much  water  as  the  Missouri  River  does  during  that  period — 
enough  water  to  irrigate,  if  properly  husbanded  and  properly  divided, 
at  least  half  of  this  Territory,  if  it  could  be  reached — that  is,  during 
the  crop  season.  But  the  Rio  Grande  is  fed  by  constant  streams  com- 
ing from  the  mountains  on  either  side.  There  are  also  streams  on  the 
other  side  of  the  mountain  running  in  the  other  direction.  These 
streams  come  down  very  rapidly.  There  are  large  quantities  of  land 
that  it  would  bo  difficult  to  reach  from  the  Rio  Grande  because  they 
are  in  caiions.  By  making  reservoirs  in  those  streams  (which  can  be 
made  cheaply)  immense  volumes  of  water  could  be  collected  in  the 
spring  time,  as  our  mountains  have  from  3  to  10  feet  of  snow  in  the 
winter,  and  furnish,  ordinarily,  outside  of  the  Rio  Grande,  all  the  water 
that  is  furnished  for  our  lands.  1  do  not  suppose  that  more  than  one- 
twentieth  or  one-fortieth  of  all  the  land  is  attempted  to  be  cultivated — 
probably  not  more  even  than  one-fiftieth  part  is  attempted  to  be  culti- 
vated— that  can  be  cultivated,  for  the  reason  that  the  people  are  quite 
poor  and  unable  to  construct  reservoirs  and  extensive  ditches.  But  on 
all  places  like  that  in  which  you  are  now,  the  city  of  Santa  F6,  there 
are  immense  bodies  of  land  at  the  foot  of  the  mountains  which  can  be 
irrigated,  and  these  streams  being  deep  and  being  susceptible  of  dam- 
ing,  can  hold  a  great  deal  of  water.  We  have  hardly  enough  at  this 
time  for  our  drinking  purposes.  But  the  stream  above  here  can  be 
dammed  in  forty  places  with  dams,  some  of  them  not  over  40  feet,  some 
100  feet  long.    Those  would  irrigate  a  great  many  acres. 

The  same  state  of  facts  exists  all  along  the  range  of  mountains  clear 
up  to  Colorado  on  both  sides  of  the  river.  On  the  other  side  of  the 
mountains  the  same  state  of  facts  exists,  where  the  land  slopes  to  the 
east.  There  are  many  fine  streams  there,  which  run  principally  into 
the  Canadian  River.  Others  flow  south  and  run  into  the  Pecos.  Much 
of  the  land  in  ordinary  seasons  can  be  cultivated  without  irrigation, 
but  that  would  not  produce  over  half  a  crop  or  one-third.  With  the 
assistance  of  a  very  slight  amount  of  irrigation,  all  these  lands  can  be 
made  to  produce  what  would  be  called  a  crop  in  this  country. 

The  Chairman.  Also  a  variety  of  crops  ? 

Mr.  Catron.  Any  variety  you  can  think  of.  All  those  uplands  will 
produce  wheat,  rye,  or  barley.  Corn  does  not  grow  so  well.  It  is  not 
so  good  a  crop  as  the  others.  Irish  potatoes  grow  in  abundance  on  the 
uplands,  while  on  the  lowlands  along  the  Rio  Grande  the  sweet  potato 
does  well.  Almost  all  grapes,  except  the  Mission  grape  and  the  El 
Paso  grape,  do  well.  The  fruit  here,  I  think,  is  a  better  fruit  than  that  on 
the  Rio  Grande,  while  perhaps  not  so  large.  Fruit  grows  excellently 
here  in  any  place  where  you  protect  it. 

The  Chairman.  How  is  it  with  the  plains  outside  the  bottom — ^the 
lower  plains,  or  what  you  call  the  mesas  f 

Mr.  Catron.  This  is  a  mesa  around  here.  These  mesas  can  all  be 
reached  by  water  stored  in  dams  in  these  mountain  streams.  The  land 
is  very  rich  and  will  produce  as  good  a  crop  as  that  in  the  valley  of  the 
Rio  Grande,  if  you  can  get  water  to  it.  But  I  may  say  nineteen-twen- 
tieths  can  be  reached,  because  under  our  present  system  we  have  not 
water  enough,  and  the  people  are  not  t^h}e  financially  to  sto^  tti^t 
wMer^ 
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The  Chairman.  The  first  thing  in  order,  it  seems  to  me,  is  a  survey 
aod  exploration  for  irrigation  purposes  only. 

Mr.  Catron.  Yes;  the  first  thing  is  such  a  survey.  There  is  a  Gov- 
ernment surveying  party  up  this  river  now.  The  first  thing  is  to  see 
how  much  water  can  be  located  and  the  cost  of  it. 

The  Chairman.  Do  you  think,  when  that  is  done,  that  the  i>eople 
will  utilize  many  of  the  places  I 

Mr.  Catron.  I  think  a  large  number  of  places  would  be  utilized. 
The  fact  is,  that  every  day  now  they  are  increasing  the  supply  of  water 
by  putting  in  more  or  less  dams  or  going  above  and  taking  water. 

The  Chairman.  Have  they  studied  the  economy  of  water  much  in 
this  Territory  I 

Mr.  Catron.  In  this  place  there  has  been  no  economy  studied  at  all. 

The  Chairman.  So  that  you  would  not  be  able  to  state  what  would 
be  the  duty  of  water  here  f  * 

Mr.  Catron.  No  ;  I  can  not  state  that.  I  think  Mr.  Llewellyn  has 
given  you  the  best  figures  on  that.  There  should  also  be  a  big  profit 
wherever  a  man  would  take  water  from  any  supply  that  could  be  fur- 
nished from  this  river.  It  would  yield  to  the  man  cultivating  the  land 
a  large  profit  over  and  above  what  he  could  realize  from  that  same  land 
without  having  water. 

The  Chairman.  How  much  water  would  irrigate  an  acre  here? 

Mr.  Catron.  I  could  not  give  you  those  facts.  There  are  other  gen- 
tlemen here  that  can  give  you  the  figures. 

The  Chairman.  About  what  portion  of  Kew  Mexico  can  ultimately 
be  reclaimed  by  irrigation,  according  to  your  best  observation  ? 

Mr.  Catron.  About  one-half  of  it. 

The  Chairman.  Do  you  think  so  much  as  that? 

Mr.  Catron.  Yes. 

The  Chairman.  About  how  much  of  it  could  be  brought  under  culti- 
vation without  resorting  to  any  refined  methods,  but  simply  storing  and 
nsing  the  ditches  without  piping? 

Mr.  Catron.  From  one-fourth  to  one-half  of  New  Mexico  can  be  done 
in  that  way. 

The  Chairman.  By  the  ordinary  methods  used  in  other  Territories? 

Mr.  Catron.  Yes,  by  the  ordinary  methods  used  in  other  Territories ; 
by  taking  out  these  ditches,  and  probably  more  after  a  time  by  the  use 
of  storage.  Our  railroad  transportation  here  has  been  so  high  that  we 
have  not  been  much  encouraged.  We  pay  twice  as  much  railroad  fare 
to  here  from  the  East  as  you  pay  to  San  Francisco. 

The  Chairman.  I  should  think  that  would  impede  the  growth  of  tbe 
place. 

Mr.  Oatron.  Well,  it  does  not  hurry  it  along  any. 

Senator  Beagan.  Are  you  familiar  with  the  distribution  of  the  water 
by  irrigation  in  the  valley  of  the  Rio  Grande  ? 

Mr.  Catros^.  Yes,  I  think  I  am;  that  is  from  observation  only. 

Senator  Eeagan.  What  measures,  if  any,  have  been  adopted  to  pre- 
vent tho  water  from  going  to  waste  so  loosely  in  the  distribution  of  water 
in  the  valley  ? 

Mr.  Catron.  There  have  been  no  measures  whatever  adopted  when 
there  was  a  surplus  of  water  to  prevent  it  from  going  to  waste.  Each 
oomuinDity  has  taken  out  a  ditch  from  the  Eio  Grande,  and  run  out 
sometimes  around  the  foot-hills,  and  sometimes  around  their  land  just 
high  enough  to  get  it  on  their  land,  and  they  have  used  all  the  water 
safficient  to  irrigate  their  land,  and  they  let  the  balance  go. 

Senator  Beaoan.  Is  that  allowed  to  run  to  waste  ftom  tti^  «vi^  ol 
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the  ditch,  or  do  they  shut  it  off  so  as  to  allow  the  water  to  continue  to 
run  in  the  river  f 

Mr.  Gatron.  Sometimes  they  let  it  run  off,  and  sometimes  they  turn 
it  back  into  the  river  at  the  end  of  the  ditch. 

Senator  Eeagan.  Have  you  no  legislation  controlling  that! 

Mr.  Catron.  No. 

Senator  Reagan,  It  is  one  of  the  great  problems  here  to  save  that 
water  t 

Mr.  Catron.  I  understand,  of  course,  that  that  water  goes  back  into 
the  river  at  the  end  of  the  ditch. 

Senator  Eeagan.  Is  it  your  observation  that  the  water  is  used  with 
due  reference  to  economy  and  to  the  interests  of  the  people  alone  f 

Mr.  Catron.  No  ;  in  taking  out  their  ditches  they  do  not  pay  much 
attention  to  the  people  below.  They  take  out  their  water  and  let  the 
people  below  look  out  for  themselves.  The  system  of  irrigation  is  veiy 
crude. 

Senator  Keagan.  It  is  a  subject  very  well  deserving  the  attention  of 
the  Territorial  legislature* 

The  committee  then  took  a  recess  until  3  o'clock,  when  it  again 
convened. 

STATEMENT  OF  AETHUE  BOYLE,  OF  SAITTA  FE. 

The  Chairman.  How  long  have  you  resided  in  Santa  F6  f 

Mr.  Boyle.  Nine  years. 

The  Chairman.  Have  you  given  any  attention  to  the  subject  of  irri- 
gation ? 

Mr.  Boyle.  I  have  been  raising  fruits  and  crops  by  irrigation  since 
I  came  here. 

The  Chairman.  Tell  us  where  you  pursued  that  business  and  with 
what  success  f 

Mr.  Boyle.  I  lived  for  three  years  in  the  extreme  northern  part  of 
the  Territory.  1  was  farming  and  ranching  there.  I  found  that  land 
which  without  irrigation  barely  raised  a  half  a  ton  of  natural  grass  to 
the  acre  produced  with  irrigation  at  the  fir^it  crop  60  bushels  of  oats 
and  42  bushels  of  wheat.  Corn  does  not  do  very  well  5  still  I  did  raise 
a  very  satisfactory  crop  of  corn.  The  same  land  without  irrigation 
would  be  comparatively  useless.  Since  I  came  to  Santa  F6  I  have 
given  my  attention  principally  to  the  cultivation  of  small  fruits  and  the 
orchard  business  generally. 

The  Chairman.  Give  us  your  exi)erience  with  that  f 

Mr.  Boyle.  The  land  I  took  was  a  very  poor  cornfield,  that  scarcely 
returned  seed  from  one  season  to  another.  Last  year  the  trees 
planted  in  1882  gave  me  a  profit  of  over  $1,800. 

The  Chairman.  For  how  much  t 

Mr.  Boyle.  For  2J  acres  of  land. 

The  Chairman.  What  kind  of  fruit  wore  they  ? 

Mr.  Boyle.  Small  fruit,  such  as  apples,  pears,  plums,  grai)es — in  fact, 
everything  that  I  have  tried  here  up  to  the  present  time,  where  water 
is  sufficient,  has  succeeded.  Under  the  very  common,  careless,  and 
ignorant  method  of  irrigation  in  use  here  now,  land  which  was  scarcely 
worth  cultivating  produces  good  crops.  I  have  put  in  orchard  trees 
that  are  thriving  very  well,  and  in  five  years'  time  from  the  present 
spring  I  think  that  they  will  bring  me  from  $300  to  $500  an  acre. 
Tlte  Chairman.  Profit! 
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Mr.  Boyle.  Profit.  I  have  seen  a  great  deal  of  oountry  that  is  very 
similar  to  New  Mexico,  both  as  to  soil  and  climate — particularly  some 
portions  of  Spain  and  the  Nile — great  portions  of  Australia,  some  por- 
tion of  the  steppes  of  the  Danube^  and  they  are  very  similar  to  tiie 
land  here.  In  all  these  places  where  water  is  not  systematically  used 
the  land  may  be  called  waste ;  whereas  with  a  proper  application  of 
water  there  is  no  richer  land  in  the  world.  I  think  it  safe  to  say  that 
New  Mexico  can  easily  anticipate  an  increase  of  five  times  her  present 
I>opulation  within  ten  years  if  the  storm  waters  that  fall  naturally  be 
saved  and  used  for  the  purpose  of  turning  the  water  to  the  best  ad- 
vantage. 

We  have  an  annual  rain-fall  of  which  the  Government  has  full  re* 
ports.  On  the  brightest  days  in  July,  August,  or  September,  a  stonn 
will  burst  in  the  mountains,  and  the  water  will  come  tearing  down  the 
streams  and  practically  run  to  waste.  It  often  comes  when  the  crops 
need  it,  but  it  goes  to  waste.  If  that  water  can  be  saved,  it  can  be  made 
advantageous  instead  of  mischievous,  and  be  made  to  support  a  large 
population.  In  this  particular  locality  and  north  of  here  much  of  the 
land  which  at  present  is  used  for  pasturing  sheep,  either  because  it  is 
too  high  above  the  river  or  because  the  water  in  the  river  is  already 
taken  out  by  riparian  occupants,  can  be  supplied  with  water,  and  there 
is  water  enough  for  it  to  depend  upon  an  average  crop.  Of  course  vir- 
gin soil  in  the  first  year  would  give  a  heavy  crop,  but  1  think  an  annual 
crop  could  be  had  of  from  30  to  35  bushels  of  wheat,  judging  by  my 
own  efforts,  and  40  to  45  bushels  of  oats.  Some  portions  of  the  up|)er 
part  of  the  Territory  would  not  do  so  well,  but  the  greater  part  would 
give  20  to  25  bushels  of  com  to  the  acre.  There  are  other  crops  that 
are  raised  here,  such  as  onions,  that  are  not  equaled  in  any  other  part 
of  the  world  except  Spain.  The  onion  crop  in  New  Mexico,  with  water 
sofiGLcicDit  to  apply  at  the  right  time,  could  be  made  sufficient  to  supply 
the  whole  of  the  United  States.  I  am  stating  that,  after  having  made 
considerable  inquiry  about  it,  and  giving  statements  to  the  freight 
agent  of  the  Atchison,  Topeka  and  Santa  F6  Railroad  on  this  very  sub- 
ject. So  I  think  it  is  correct.  Other  things  naturally,  as  the  land  came 
in  cultivation,  would  be  found  suitable  for  this  particular  climate  and 
soil,  which  at  the  present,  time  we  do  not  raise  but  look  upon  as  com- 
mercial products. 

I  alluded  just  now  to  Spain.  Of  course,  these  people  are  Spanish 
X>eople,  and  derive  many  of  their  ideas  of  irrigation  from  the  country 
from  which  they  came.  But  they  have  either  forgotten  or  never  knew 
the  improved  methods  of  irrigation  in  use  in  the  old  country.  Water 
here  does  not  serve  for  1  acre  where  there  is  an  abundance  for  5  acres. 
That  is  so  for  many  reasons,  tn  the  first  place,  each  man  looks  for 
water  only  for  himself,  and  does  not  think  of  his  neighbors.  He  has 
practically  no  control  over  the  waters.  Consequently  much  water  goes 
to  wasta  The  ditches  are  imi)roperly  and  badly  constructed,  and  are 
not  kept  in  repair.  I  believe  that  at  the  present  time  the  establishment 
of  a  proper  and  efficient  system  of  storage  reservoirs  is  of  very  much 
more  importance  to  this  section  of  country  than  any  other  question 
which  we  have  before  us  at  the  present  time.  A  new  population  is  com- 
ing in  at  the  headquarters  of  all  our  streams.  Colorado  is  diverting  a 
great  deal  of  water  from  this  country  that  the  people  of  this  country 
have  depended  on  in  years  past.  Not  only  the  liio  Grande,  but  the 
other  streams — the  headquarters  of  the  Pecos  and  other  rivers  in  south- 
em  Colorado — are  now  being  used  at  their  sources,  and  thiii*efot^\NVviv\^d» 
flood  occurs  it  is  turned  oft' on  the  Jaud,  and  the  peop\i!>  \wm^  Vmj^on^ 
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along  the  course  of  the  river  are  deprived  of  water  entirely.  Unless 
something  is  done  in  the  way  of  storing  the  surplus  water  the  i)eople  of 
the  Lower  Pecos,  the  Lower  llio  Grande,  and  so  on  will  have  to  abandon 
their  farms  for  want  of  the  water  to  which  they  have  been  accustomed. 

In  1868 1  was  instrumental  in  introducing  the  silk  industry  into  South 
Australia,  in  conjunction  with  Sir  Samuel  Davenport  and  Pro£  Greorge 
Francis  and  Mr.  Atwater,  who  was  then  curator  at  the  museum  at 
Adelaide.  I  think  this  climate  more  nearly  resembles  that  portion«of 
Australia  than  any  other  climate  I  have  met  with.  The  success  there 
was  most  pronounced.  The  industry  has  grown  from  that  time  until  it 
is  now  of  very  great  importance.  The  French,  the  Italians,  and  the 
X)eopIe  of  other  iK)rtious  of  Europe  where  silk  is  grown  to  a  great 
extent,  as  well  as  India,  send  to  Australia  now  for  their  seed,  which  is 
called  "  grain.''  That  grain  is  sent  from  Australian  ports  to  the  proper 
places,  the  steamers  being  fitted  for  the  transportation  of  it  as  in  China 
and  Japan,  and  the  value  of  one  cargo  will  frequently  be  as  high  as 
£150,000  to  £300,000  sterling.  These  cargoes  are  made  up  simply  of 
the  eggs  of  the  worm.  From  the  fact  that  the  mulberry  tree  flourishes 
here,  and  that  the  leaf  contains  [u-ecisely  the  constituents  that  are  best 
adapted  for  the  production  of  the  largest  amount  of  silk  and  the -health 
of  the  worm,  I  think  the  industry  will  be  established  here  to  advantage. 
Further  than  that,  the  peculiarly  dry  atmosphere  we  have  here,  the 
electrical  C/Onditious  of  the  atmosphere,  and  the  season  which  can  be 
made  so  long  by  a  succession  of  hatches,  would  make  the  profits  of  the 
industry  very  much  larger  than  I  am  infoimed  they  are  iu  California. 

I  also  wish  to  add  that  not  only  in  the  valley  of  this  Santa  F6  Eiver, 
but  in  all  portions  of  this  Territory,  the  northern  half  of  which  I  know 
very  well,  storage  reservoirs  can  be  made  in  natural  depressions  with 
very  small  expense.  In  the  interior  of  Australia,  500  miles  from  the 
coast,  I  have  known  of  sheep  stations,  intended  to  carry  only  fife  han- 
dred  sheep,  which,  by  diverting  the  water,  carried  fifty  thousand  head  of 
shee])  witliin  three  years.  Away  from  the  rivers  the  waters  should  be 
cjirried  in  some  way  so  as  to  ])revent  them  from  going  along  either 
through  the  deep  canons  or  the  arroyos,  which  are  simply  ravines. 
The  wat'Cr  should  be  diverted  fmm  them  and  retained  in  those  natural 
ivitervoirs,  and  that  could  be  done  at  a  slight  expense.  I  think  there  is 
no  locality  adjacent  to  the  mountains  where  any  very  large  expenditare 
need  be  conte;n])lated  to  put  an  enormous  area  of  land  under  cultiva- 
tion. 

STATEMENT  OF  FRANK  SPBINOER. 

The  (^'UAiKMAN,  You  have  lieanl  the  examination  here.  Please  state 
your  views  with  n^ganl  to  irrigation,  and  your  own  experience  also. 

Mr.  Spkincjku.  1  have  lived  for  about  sixteen  years  in  the  northern 
l)art.  of  this  Territory.  The  condition  of  the  part  of  the  Territory 
that.  I  am  best  acquainted  with  is  very  much  such  as  Mr.  Catron 
divscribed  as  applying  to  land  on  either  side  of  the  mountain  ranges 
bordering  on  the  liio  Grande.  There  are  a  number  of  streams  flowing 
to  the  eastward,  none  of  which  aiv  very  large,  but  which  flow  out  at  a 
vc»ry  rnpid  rate,  but  the  fall  of  these  streams  after  leaving  the  foot-hills 
is  on  an  average  about  40  feet  to  the  mile.  In  the  mountain  region  it 
is  <M)nsidcrahly  greater.  1  should  say  that  the  principal  of  the  streams 
in  th(^  hu'nlity  I  s])eak  of  is  about  IL*  to  15  feet  wi<le,  and  during  the 
wlntvv  svnsow  tlu^  1ii>w,  at  an  average,  from  \h  to  2  fet^it  of  water. 
77i(»  {?///UKMAi\.   Indepthi 
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Mr.  Springer.  In  depth ;  the  velocity  which  would  be  indicated  by 
the  fall  I  have  stated.  During  the  early  spring,  when  the  snows  begin 
to  melt,  and  &om  that  on  to  about  the  1st  of  June,  the  flowage  of  the 
water  in  those  streams  is  very  much  increased,  so  that  they  oftentimes 
ran  five  or  six  weeks  at  a  time  at  a  depth  whiclx  makes  it  impossible  to 
cross  them  except  on  bridges ;  3,  4,  or  5  feet  deep.  Sometimes  they 
overflow  their  banks  and  fill  the  whole  valley.  I  have  several  times 
seen  one  of  these  small  streams  in  Colfax  County,  where  I  formerly  re- 
sided, 200  or  300  feet  wide,  running  for  a  week  or  two.  That  water, 
for  nine  months  in  the  year,  is  lost. 

I  presume  all  of  the  irrigating  is  done  during  the  months  of  June,  July, 
and  August  5  very  little  is  done  before  that.  Occasionally  the  farmers 
irrigate  the  land  before  plowing  it,  in  order  to  make  it  plow  the  easier ; 
bnt  the  great  bulk  of  irrigation  is  done  during  these  months.  The  first 
two  of  those  months  are  those  in  which  the  streams  are  usually  lost. 
Onr  rainy  season,  in  the  latter  part  of  July  and  August,  frequently  pro- 
duces a  large  flow  of  water  at  that  time. 

The  subject  of  storage  has  been  very  much  considered  in  our  part  of 
the  Territory,  and  storage  will  be  undertaken  to  some  extent  by  private 
enterprise.  1  can  give,  if  the  committee  desire  it,  some  facts  with  re- 
gard to  some  private  enterprises  in  Colfax  County,  of  somewhat  consider- 
able dimensions. 

The  Chairman.  You  may  proceed. 

Mr.  Springer.  Those  I  speak  of  are  upon  private  property — upon  the 
Maxwell  grant,  which  is  a  large  body  of  land  held  in  private  ownership. 
During  the  past  year  there  have  been  two  large  irrigating  systems  put 
in  operation.  One  of  them  is  from  a  stream  called  the  Vermejo.  From 
that  a  ditch  20  feet  wide  at  the  bottom  has  been  taken  out,  running 
about  a  distance  of  20  miles.  The  smaller  laterals,  of  course,  make  the 
mileage  considerably  more.  This  water  is  carried  into  a  series  of  natural 
basins  which  happen  to  be  so  favorably  situated  as  to  render  it  practi- 
cable to  store  in  them  a  great  quantity  of  water  without  artificial  means, 
except  to  lead  the  water  into  them.  There  are  five  or  six  of  those  lakes. 
That  system  of  ditches,  with  the  aid  of  reservoirs,  brings  under  cultiva- 
tion about  30,000  acres  of  land.  Thirty  thousand  is  now  considered  as 
directly  belonging  to  the  system,  but  with  the  addition  of  some  similar 
lakes  in  that  vicinity  it  is  expected  to  ver^^  considerably  increase  it. 

Another  irrigation  system  is  taken  out  from  the  Cimarron  Eiver  in 
the  same  county  by  a  ditch  a  little  larger — 24  feet  at  the  bottom.  In 
that  they  have  made  one  very  large  reservoir  by  re-enforcing  the  bank 
at  the  lower  end,  adding  to  the  natural  bank  an  artificial  one  of  dirt  of 
about  25  feet  height.  That  system  will  irrigate  about  30,000  acres  of 
land.  Besides  that  there  are  some  smaller  enterprises.  Those  are  the 
two  principal  ones,  whose  lands  are  to  be  put  on  market.  Those  lands 
are  sold  at  about  $15  an  acre,  including  a  perpetual  water  right. 

The  Chairman.  Do  they  give  any  time  ? 

Mr.  Springer.  Yes ;  the  time  is  usually  ten  annual  payments  at  7 
per  cent  interest.  They  get  one  payment  down  and  have  all  the  pay- 
ments completed  in  ten  years.  The  title  does  not  pass  until  the  pay- 
ments are  completed. 

We  estimate  the  duty  of  water,  based  principally  on  the  experience 
of  Colorado,  at  a  very  conservative  rate,  as  we  think,  about  50  acres  for 
each  cubic  foot  per  second. 

The  Chairman.  That  is,  a  miner's  inch  to  the  acre  ? 

Mr.  Springer.  Yes,  I  believe  that  amounts  to  the  same  tVmi^. 
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The  Chairman.  One-fifth  of  a  cubic  foot  per  second  is,  I  ^believe,  the 
miner's,  inch. 

Mr.  Springer.  I  believe-  so.  We  think  that  when  a  particular  dis- 
trict has  been  irrigated  for  a  number  of  years  water  will  go  farther 
than  before.  That  seems  to  have  been  the  exi)erieuce  of  those  who 
have  been  irrigating  for  five  or  ten  years.  As  to  the  crop  raised 
there,  all  of  the  crops  that  grow  in  the  northern  part  of  the  tempenite 
aone  dowell  there,  and  someofourfarmers  haveeven  been  raising  pretty 
good  corn  crops  during  the  last  four  or  five  years,  getting  a  good,  quick 
variety  of  corn.  I  know  one  gentleman  who  raised  71  bushels  to  the 
acre  last  year  on  25  acres  of  corn.  Barley  has  been  grown  considera- 
bly there  this  year,  in  addition  to  the  other  small  grains  that  have  l)een 
mentioned.  They  are  also  finding  that  many  fruits  grow  there  very 
well.  Some  very  fine  apple  orchards  can  be  seen  there  now.  Of  course, 
as  in  all  new  countries,  fruit  always  comes  last.  There  is  one  gentie- 
man  who  for  ten  years  has  been  engaged  in  creating  a  very  large  or- 
chard. That,  however,  is  down  in  the  canon  of  Red  River,  about  1,060 
feet  below  the  general  level  of  the  country.  He  raises,  I  think,  every- 
thing that  can  be  grown  in  the  temperate  zone. 

The  Chairman.  Does  the  Red  River  run  through  this  country  f 

Mr.  Springer.  Yes ;  it  heads  in  the  valley  I  have  been  speaking  of, 
in  Colfax  County. 

The  Chairman.  Are  they  irrigating  much  on  the  Red  River  f 

Mr.  Springer.  No  ;  there  is  not  much,  in  this  Territory,  because  the 
water  very  soon  passes  into  a  deep  canon.  They  irrigate  little  patches 
of  ground  in  the  canon. 

The  Chairman.  When  it  gets  below  the  caiion  it  can  be  taken  outt 

Mr.  Springer.  Yes,  but  that  is  pretty  well  out  of  the  Territory. 

The  Chairman.  Where  would  that  carry  you? 

Mr.  Springer.  That  would  carry  us  down  by  Fort  Bascom,  that  is, 
on  Red  River.  The  Red  River  runs  east  of  Las  Vegas  and  into  the 
Pan  Handle  of  Texas. 

The  Chairman.  Where  does  it  go  then  If 

Mr,  Springer.  It  runs  down  through  the  northern  part  of  Texas  and 
adjoins  the  Arkansas. 

The  Chairman.  Does  the  country  down  below  require  irrigation  t 
Are  you  familiar  with  that  part  of  the  country! 

Mr.  Springer.  1  am  not  very  familiar  with  that  part.  The  country 
slopes  off  very  rapidly.  I  suppose  the  same  principles  apply  there  as 
in  the  Rio  Grande  Valley.  1  might  adfl  on  the  subject  immediately  in 
hand  that  at  the  headwaters  of  almost  all  those  streams  originating  in 
the  mountains  there  are  ancient  lake  beds  which  formed  the  originfld 
source  of  the  streams  undoubtedly.  The  streams  break  through  the 
mountains  in  narrow  canons.  There  are  many  of  those  places  where  a 
dam  100  feet  wide  would  perhaps  create  a  lake  of  the  average  diamet^ 
of  a  mile,  with  a  depth  of  50  to  100  feet  at  the  lower  end  and  gradually 
becoming  less.  Such  as  that  can,  I  think,  be  found  at  the  head  of  all 
those  streams,  and  very  often  in  the  tributaries  of  the  streams.  Those 
are  pretty  well  up  in  the  mountains,  where  the  water  is  not  so  hot,  and 
where  it  is  supposed  that  the  evaporation  is  considerably  less,  thon^ 
we  have  no  statistics  on  that  point. 

The  Chairman.  Would  the  suitable  places  for  reservoirs  in  your 
locality  be  on  public  or  on  i)rivate  land  ? 

Mr.  Springer.  In  the  locality  that  I  have  been  si>eaking  of,  iti  Col- 
fax County,  they  would  be  mostly  on  i)rivate  lands.     In  the  counties 
on  the  eastern  slope  of  the  mountain  range  there  are  many  such  places 
^bJic  land. 
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Mr.  Oatron.  The  majority  would  be  on  public  land. 

Mr.  Springer.  I  think  so ;  I  think  on  that  side  of  the  mountain  the 
majority  would  be. 

Mr.  Oatron.  (>n  this  side  they  would  almost  all  be  on  public  land. 

Senator  Reagan.  What  is  the  volume  of  watOT  in  the  Pecos  River  f 
What  is  the  size  of  the  stream  that  enters  Texas  ? 

Mr.  Springer.  That  I  can  not  tell  you. 

Senator  Reagan.  I  thought  you  described  irrigated  land  on  the 
Poeos. 

Mr.  Springer.  No,  not  on  the  Pecos,  but  from  streams  farther  north ; 
though  there  are  gentlemen  here  from  that  county  who  can  give  you  a 
^reat  deal  of  information. 

Senator  Reagan.  What  is  the  volume  of  the  Canadian  River  where 
it  enters  Texas  t 

Mr.  Springer.  That  I  can  not  tell  except  from  an  estimate.  That 
stream  is  formed  from  five  streams  that  I  think  would  average  12  to  15 
feet  In  width,  and  in  the  winter  season,  in  ordinary  times,  1  to  5  feet 
in  depth. 

Senator  Reagan.  You  are  not  familiar  with  the  Oauadian  River 
down  near  the  "  Pan  Handle  f  ^ 

Mr.  Springer.  I  am  not. 


STATEMENT  OF  CHARLES  H.  GUDEBSLEEVE. 

The  Chairman.  Have  you  given  some  attention  to  the  subject  of 
irrigation  ? 

Mr.  GiLDERSLEEVE.  Yes.  For  the  last  two  years  I  have  given  con- 
siderable attention  to  that  subject  in  New  Mexico  and  the  promotion  of 
irrigation  enterprises  among  Eastern  capitalists. 

The  Chairman.  Please  state  what  you  know  on  that  subject. 

Mr.  GiLDERSLEEVE.  I  havc  lived  here  about  fifteen  years.  A  little 
over  two  years  ago  the  legislature  of  New  Mexico  passed  some  laws  that 
were  very  favorable  to  the  encouragement  of  investment  by  capitalists 
in  irrigation,  in  storage  reservoirs,  and  similar  enterprises.  With  other 
gentk«aen  in  ^w  Mexico,  I  organized  several  irrigation  companies  and 
spent  considerable  cf  my  time  East  in  promoting  them  and  endeavoring 
to  encourage  the  investment  of  Eastern  capital  in  those  enterprises.  I 
have  encountered  a  good  deal  of  trouble  in  that  matter.  I  find  in  the 
first  place  l^at  there  is  much  ignorance  among  Eastern  people  on  the 
subject  of  irrigation. 

The  Chairman.  Is  that  ignorance  confined  to  the  people  of  the  East  f 

Mr.  GiLDERSLEEVE.  Hardly ;  but  I  think  there  is  more  ignorance 
in  the  Bast  about  it  than  in  the  West.  The  only  people  before  whom 
I  have  laid  enterprises  of  that  kind  are  Eastern  people — ^those  of  New 
York,  Boston,  Philadelphia,  and  Harttbrd.  I  find  they  are  very  igno- 
rant on  the  subject  of  irrigation  and  they  have  very  little  knowl^ge 
not  only  of  our  conditions  but  of  ,the  capability  of  production  of  our 
soil. 

The  Chairman.  There  is  no  doubt  about  that.  What  can  you  tell  us 
about  the  soil  of  New  Mexico  ? 

Mr.  GiLDERSLEEVE.  The  soil  here,  when  it  has  a  system  of  irrigation 
that  will  insure  a  good  supply  of  water,  each  year,  will  produce  from 
two  to  three,  and  sometimes  five  times,  as  much  as  the  soil  of  the  East, 
that  depends  entirely  on  rain  fall.  The  distribution  of  plenty  of  \\t^\.^> 
lure  among  our  Eastern  friends  might  educate  them  ou  tAiv^  »\i\i^^^\)»    \ 
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want  to  make  another  statement  here  affecting  legislation,  which  may 
be  influenced  by  your  report  regarding  New  Mexico.  Our  conditions 
are  somewhat  different  from  those  of  any  other  Territory,  and  probably 
from  those  of  all  the  States.  Many  of  the  sources  of  water  supply  in 
New  Mexico,  and  particularly  large  bodies  of  land  lying  contiguous  to 
the  large  rivers  that  are  suitable  for  irrigation  and  colonization,  are  held 
by  private  owners  in  large  Spanish  and  Mexican  grants.  From  my 
long  experience  with  those  owners,  I  know  that  they  are  very  favorably 
disposed  to  assist  in  any  effort  that  will  look  towards  the  irrigation  of 
their  land  or  of  lands  contiguous  to  theirs  that  are  held  by  the  Gov- 
ernment. 

In  one  notable  case  with  which  I  was  connected,  the  owners  of  the 
lands  which  were  adjoining  the  source  of  water  supply  and  the  river 
bottoms  offered  to  donate  one-half  of  all  their  land  grants,  aggregating 
500,000  acres,  to  an  irrigation  company,  as  a  subsidy  to  encourage  them 
to  build  their  irrigating  canals  and  storage  reservoirs,  but  owing  to 
some  unfortunate  legislation  of  Congress  in  the  anti-alien  act,  a  corpo- 
ration was  precluded  from  owning  over  5,000  acres  of  land,  and  as  the 
area  which  those  people  intended  to  grant  exceeded  5,000  acres,  and 
amounted,  in  fact,  to  several  hundred  thousand  acres,  the  company  was 
unable  to  avail  itself  of  that  very  generous  offer.  The  company  could 
not  take  a  fee  to  the  land,  and  could  not  mortgage  it  to  a  trust  com- 
pany or  bank,  because  they  were  corporations.  So  we  were  placed  in 
a  very  embarrassing  attitude,  and  are  yet.  Unless  Congress  will  make 
some  legislation  to  enable  these  owners  to  put  the  land  in  the  hands  of 
companies,  or  to  coustruct  storage  reservoirs  or  mortgage  the  land,  we 
are  in  a  very  unfortunate  plight. 

I  wish  to  say  something  with  reference  to  some  experience  I  have  had 
in  regard  to  the  Santa  Fe  Biver.  At  the  instance  of  some  eastern 
capitalists,  I  caused  a  survey  to  be  made  of  the  river  for  the  establish- 
ment of  storage  reservoirs  about  1^  miles  east,  to  ascertain  the  approxi- 
mate ainount  of  public  or  Government  land  that  could  be  irrigated  from 
the  Santa  Fd  River,  and  by  these  storage  reservoirs.  The  report  of  ttie 
engineer  was  that  a  reservoir  could  be  established  near  the  city  at  an 
expense  of  $250,000  which  would  store  sufficient  water  to  irrigate 
between  100,000  and  150,000  acres  of  land  lying  from  50  to  300  feet 
below  the  bottom  of  the  reservoir.  The  matter  was  laid  before  tiie 
eastern  investors  and  they  were  loath  to  invest  their  money  and  rely 
solely  upon  their  investment  for  an  income  from  sales  of  water  rights. 
They  seemed  to  think  that  in  view  of  the  fact  that  the  Government 
lands  which  were  now  being  sold  at  $1.25  would  be  worth  from  $5  to 
$10  an  acre,  the  Government  ought  in  some  way  to  assist  them  by 
donations  of  laud.  But,  as  no  encouragement  to  that  end  can  be  offer^ 
they  have  declined  to  go  on  with  the  storage  system  or  reservoir. 

The  Chairman.  You  appear  to  have  been  studying  the  land  ques- 
tion. What  would  the  difficulty  be  in  constructing  hydraulic  works 
that  would  irrigate  100,000  acres  of  land  ?  Nobody  could  take  that  land 
but  homestead  settlers.  What  difficulty  would  there  be  in  your  selling 
the  water  to  them  ? 

Mr.  GiLDEBSLEEVE.  There  would  be  none ;  but  the  difficulty  is  to 
encourage  eastern  investors  to  do  the  work.  They  say  it  is  a  new  thing 
and  a  little  uncertain. 

The  Chairman.  What  does  the  company  want  of  the  land  if  the  Gov- 
ernment is  willing  to  give  it  to  those  who  go  on  and  buy  the  water  t 

Mr.  GiLDERSLEEVE.  As  au  additional  incentive  to  encourage  invest- 
meut 
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The  Chairman.  When  they  have  the  water,  that  is  pretty  much  all 
there  is  of  it  ? 

Mr.  GiLDBRSLEEVE.  Yes  ;  there  is  more  land  than  water,  and  I  am 
frank  to  say  that  I  have  endeavored  to  persuade  those  people  that  an 
investment  in  water  lands  would  yield  a  handsome  income. 

The  Chairman.  I  think  they  will  be  convinced  after  a  little  while.  I 
feel  certain  that  an  investment  in  water  is  the  safest  investment,  pro- 
viding you  sell  it  to  the  homestead  settlers  outright,  giving  them  time  in 
which  to  make  their  payments ;  not  getting  all  the  money  on  the  first 
making  of  the  contract,  and  not  attempting  to  levy  contributions  per- 
petually on  the  settlers.  In  the  first  place  it  would  be  very  difficult  to 
get  settlers  to  take  hold  of  it,  if  there  should  be  a  perpetual  tax  on  them 
to  pay  it.  They  would  prefer  to  own  the  water-works  as  a  community 
and  take  care  of  them  themselves. 

Tell  us  what  you  have  observed  with  regard  to  the  sources  of  water 
supply. 

Mr.  GiLDERSLEEVE«  The  period  of  largest  water  supply  in  the  Santa 
F6  Biver  is  daring:  the  months  of  March,  April,  and  May.  The  larger 
pfirt  of  the  water  falling  during  those  months,  I  might  say  almost  the 
entire  quantity,  goes  to  waste.  This  water,  from  my  examination,  by  a 
system  of  storage  reservoirs  along  the  line  of  the  stream  immediately 
north  or  east  of  the  city  of  Santa  Fe,  could  all  be  preserved  and  then 
used  during  the  irrigating  season  of  May,  June,  July,  and  August,  for 
the  irrigation  of  from  100,000  to  150,000  acres  of  Government  land 
lying  immediately  contiguous  and  to  the  south  and  west  of  the  city. 
I  liave  caused  some  examination  to  be  made  (in  connection  with  organi- 
zations with  which  I  am  identified)  of  the  Kio  Grande  Eiver  from  Es- 
panola  to  El  Paso. 

The  Chairman.  What  distance  is  that ! 

Mr.  GiLDERSLEEVE.  About  400  miles.  My  investigation  was  prose- 
cnted  among  the  oldest  Mexican  and  American  inhabitants  living  along 
the  line  of  the  river,  who  were  familiar  with  the  volume  of  water  run- 
ning in  the  river.  They  informed  me  that  the  months  of  March,  April, 
and  May  formed  the  season  of  high  water  in  the  river.  The  volume  of 
water  at  that  season  is  so  great  that  it  often  threatens  to  wash  out  towns 
and  cities  lying  below  Pena  Blauca.  To  my  personal  knowledge,  the 
cities  of  Albuquerque,  Socorro,  San  Marcial,  and  other  towns  lying  on 
both  sides  of  the  river  have  at  varioils  times  been  threatened  with  in- 
undations, and  have  occasioned  the  inhabitants  great  apprehension 
and  expense  to  preserve  their  towns.  They  all  unite  in  saying  that  it 
would  be  a  great  blessing  to  them  if,  in  that  season  of  the  year,  the 
water  could  be  diverted  from  the  main  channel  of  the  river  and  held  in 
storage  reservoirs  conveniently  located  on  both  sides  of  the  river,  which 
should  then  be  utilized  during  the  proper  season  for  irrigation  i^urposes. 
As  far  as  I  know,  that  is  the  universal  sentiment  of  the  people  living 
along  the  Rio  Grande  Valley.  I  estimate  that  there  are  forty  thousand 
people  living  along  that  valley  that  require  water  for  agricultural  pur- 
poses, stock  raising,  and  other  industrial  pursuits,  and  that  ten  times  as 
much  land  lying  on  both  sides  of  the  river  could  be  irrigated  by  a  com- 
petent modern  system  of  irrigation  from  storage  reservoirs  which  could 
be  filled  during  the  season  of  high  water  in  the  river. 

The  Chairman.  How  much  would  that  amount  to! 

Mr.  GiLDERSLEEVE.  It  would  amount  to  about  4,000,000  acres,  ap- 
proximately. Do  you  wish  to  know  how  much  of  this  land  would  be 
Government  laud  and  how  much  private  landf 

The  Chairman.  If  jon  have  an  idea  give  it  to  us. 
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Mr.  GiLDERSLEEVE.  1  have  made  an  approximation  that  one-third 
of  the  land  would  be  Government  land  and  that  would  be  irrigated 
along  the  Rio  Grande  River. 

Mr.  William  L.  Rynerson.  If  one-third  were  public  land,  the  bal- 
ance would  be  private  land.  I  would  like  to  ask  Mr.  Gildersleeveto 
state  that  a  great  portion  of  this  land  that  is  called  private  land  con- 
sists of  community  grants  or  a  species  of  public  land. 

Mr.  GiLDERSLEEVE.  Yes  *,  I  will  state  that  the  greater  portion  of  the 
other  two-thirds  is  covered  by  either  private  or  community  lands  or 
grants  to  the  Atlantic  and  Pacific  Railroad  by  the  Government. 


STATEMENT  OF  WILLIAM  B.  SLOAN. 

The  Chairman.  Have  you  given  any  attention  to  the  amount  of  land 
under  cultivation  in  this  Territory  by  irrigation  If 

Mr.  Sloan.  I  have. 

The  Chairman.  How  did  you  obtain  that  information  ! 

Mr.  Sloan.  As  superintendent  of  the  semi- decennial  census  of  1885, 
and  by  personal  observation  traveling  through  the  Territory. 

The  Chairman.  Please  state  how  much  it  is. 

Mr.  Sloan.  The  amount  of  the  lands  under  cultivation  in  1880  was 
6,053  farms,  with  an  acreage  of  237,39:3  acres  which  was  improved.  The 
valuation  was  $5,514,399.  The  farming  implements  at  that  time  were 
vjflued  at  $255,162.  The  live  stock  at  that  time  was  worth  $5,010,800. 
The  value  of  all  farming  productions  at  that  time  was  $1,897,771.  In 
1885  there  were  10,511  farms,  a  gain  of  5,458,  with  a  value  of  farming 
implements  amounting  to  $1,595,370.  The  value  of  the  farm  products 
was  $2,914,984,  an  increase  of  $1,016,910.  That  was  on  the  farm  prod- 
ucts alone.  If  you  want  the  acreage  of  the  Territory,  I  can  give  you 
that. 

The  Chairman.  Give  us  the  acreage  that  is  under  cultivation  by  ir- 
rigation. 

Mr.  Sloan.  The  total  land  acreage  of  the  Territory  is  78,374,400  and 
the  area  for  pasturage  is  63,374,400  acres.  Unoccupied  pasturage 
amounted  to  12,874,000.  Public  lands,  subject  to  irrigation,  amount^ 
to  13,965,000  acres. 

The  Chairman.  That  could  be  irrigated? 

Mr.  Sloan.  That  could  be  irrigated. 

The  Chairman.  Of  private  land  that  can  be  irrigated,  how  much  is 
that  ? 

Mr.  Sloan.  I  do  not  separate  them. 

The  Chairman.  Would  there  be  as  much  public  land  as  private 
land? 

Mr.  Sloan.  Ko,  there  is  more  i^ublic  land  in  the  Territory  than  pri- 
vate lands. 

The  Chairman.  That  is,  more  of  public  land  that  can  be  irrigated 
than  private  land  that  can  be  irrigated  f 

Mr.  Sloan.  Yes.  The  Gila,  the  Palomas,  the  Eio  Grande,  the  Peeos, 
the  Red  River,  and  their  tributaries,  all  have  their  natural  flow  to  the 
south,  the  soutiheast,  and  southwest.  Their  valleys,  etc.,  all  embrace  a 
large  area  of  public  land.  Immediately  adjacent  to  the  mountains  there 
is  quite  a  quantity  of  land,  what  we  term  bench  land,  that  is  subject  to 
cultivation  without  irrigation.  Passing  from  that — the  foothills— down 
into  the  valleys  below,  that  are  susceptible  of  irrigation,  there  are  large 
bodies  of  public  land  to  be  found  thTOuv!;l\oi\t  the  territory.    In  Taos 
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County  there  are  some  very  fine  lands  on  streams  that  are  tributary  to 
the  Rio  Grande,  that  by  the  construction  of  proper  reservoirs  could  be 
made  to  hold  water  to  be  let  into  the  Rio  Grande  at  the  proper  time. 
The  flood  of  the  Rio  Grande  is  so  great  that  if  the  water  was  held  at 
the  proper  time  it  could  be  carried  a  long  way  off.  The  Fecos  River, 
likewise,  holds  a  good  quantity  of  water.  Altogether,  we  have  thirty- 
one  streams  in  the  Territory  that  at  proper  seasons  of  the  year  contain 
more  or  less  water.  The  main  streams  are  those  larger  ones  I  have 
mentioned,  while  the  others  are  tributaries ;  bat  in  the  spring  season, 
after  the  snows  begin  to  melt,  there  are  large  bodies  of  water,  all  of 
which  could  be  husbanded  and  saved  for  the  purpose  of  irrigation  in  the 
vicinity  of  those  lands  I  have  mentioned. 


STATEMENT  OF  WILLIAM  G.  EITCH. 

The  Chairman.  What  is  your  occupation  f 

Mr.  RiTCH.  I  have  been  secretary  of  the  Territory  during  the  last 
twelve  years,  and  during  that  time  I  acted  as  governor  for  about  two 
years  and  a  half. 

The  Chairman.  You  have  heard  the  examination  here.  Please  state 
to  the  committee  anything  additional  which  may  be  of  interest  to  us 
regarding  irrigation  in  this  territory. 

Mr.  RiTGH.  I  have  heard  something  of  the  examination  this  after- 
noon, but  I  was  not  here  this  morning. 

The  Chairman.  We  shall  be  glad  to  have  any  statement  you  desire 
to  make. 

Mr.  RiTCH.  My  statement  would  be  more  general  than  specific  per- 
haps. I  will  say  that  my  means  of  information  have  been  more  espe- 
eially  in  connection  with  the  Bureau  of  Immigration,  with  which  I  was 
associated  in  various  capacities  for  seven  or  eight  years. 

Aa  to  the  sources  of  water  supply,  they  are  mainly  in  the  central 
and  northern  portions  of  the  Territory  from  the  mountains,  and  depend 
very  greatly  upon  the  quantity  of  snow  that  falls  in  the  winter.  Of 
oourae,  we  have  the  rainy  seasons,  but  the  water  usually  runs  off  rapidly, 
and  we  have  the  benefit  of  only  a  small  proportion,  relatively,  of  the 
qnantity  that  falls.  It  is  very  manifest  to  me  that  in  order  to  have  the 
fall  benefit  of  the  precipitation,  storage  reservoirs  are  an  absolute  neces- 
sity. The  present  system  of  irrigation  is  manifestly  a  very  wasteful 
one.  With  a  proper  saving  of  the  water,  I  have  no  doubt  but  what 
anywhere  from  fifteen  to  twenty  times  (probably  more)  land  could  be 
brought  into  use  than  is  now  under  cultivation.  If  the  water  was 
stored  and  taken  out  in  pipes  the  increased  quantity  of  land  that  could 
be  brought  under  cultivation  would  be  almost  indefinite ;  I  should  say, 
possibly,  an  increase  of  forty  or  fifty  times ;  that  is,  saving  all  the  water 
and  utilizing  it  to  the  best  possible  extent.  The  soakage  of  the  water 
is  very  great  at  the  best  when  it  is  taken  out  in  open  ditches.  Our 
soil,  I  think,  is  unexceptionable. 

The  Chairman.  Are  the  crops  good  ! 

Mr.  RiTOH.  The  crops  are  good  wherever  you  can  get  water  on  the 
land. 

The  Chairman.  You  have  been  looking  at  this  question  with  a  view 
of  bringing  emigrants  upon  the  land.  Suppose  the  country  were  accu- 
rately surveyed,  and  the  places  for  reservoirs  located,  showing  that  the 
land  could  be  covered  by  certain  water  designated,  and  if  tVi^  ^^^\ve^ 
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of  the  work  were  estimated  by  the  Government  engineers,  would  you 
then  be  able  to  get  colonists  to  take  up  some  of  the  land  f 

Mr.  EiTOH.  Certainly ;  and  I  think  there  would  be  no  trouble  in  that 
direction.  Enterprises  of  that  kind  have  gone  on  before  in  other  places, 
and  I  think  we  shall  have  no  trouble  in  having  them  taken  np  here  in 
New  Mexico. 

I  reside  in  the  southern  portion  of  the  Jornado  del  Muerto,  and  I  am 
quite  familiar  with  that  portion  of  the  country.  In  Socorro  Goanty,  and 
counties  adjoining  that,  I  think  more  than  one-half  the  laud  is  Govern- 
ment land,  which  is  good  soil,  and  can  be  reached  through  reservoirs 
where  the  water  has  been  brought  from  the  Rio  Grande.  Of  course 
surface  water  could  be  utilized.  There  are  canons  in  the  mountains 
where  natural  reservoirs  could  be  made.  There  are  also  depressions  in 
the  Jornado,  where  large  quantities  of  water  could  be  stored  at  little 
expense. 

In  regard  to  the  fruits  that  can  be  produced  in  this  Territory,  I  Uiink 
it  is  one  of  the  finest  fruit-growing  countries  in  the  (Jnited  States.  As 
to  the  fruits  produced  here  at  Santa  F6  and  in  the  Eiq  Grande  Valley, 
you  find  no  better.  There  has  been  sufficient  experiment  in  that  direc- 
tion by  amateurs. 
.  The  Chairman.  Do  you  get  a  crop  nearly  every  year  ? 

RiTCH.  Nearly  every  year.  I  think  we  are  a  little  peculiar  in 
that  respect.  We  seldom  have  a  frost ;  and  while  the  crop  may  be  a 
failure  in  one  locality,  it  is  generally  very  good ;  certainly  away  above 
a  half  or  three-quarters  of  the  crop  of  what  may  be  termed  a  good 
year.  Our  soil  is  susceptible  of  growing  all  the  crops  adapted  to  the 
temperate  zone. 

The  Chairman.  How  do  the  crops  here,  in  quantity  and  quality, 
compare  with  the  crops  raised  where  people  rely  on  rainfall  f 

Mr.  RiTOH.  I  think  where  we  have  a  certainty  of  irrigation  we  can 
produce  crops  in  very  much  greater  quantity.  There  is  one  advantage 
in  connection  with  irrigation — that  we  need  little  or  no  fertilizers,  iSd- 
cause,  coming  down  with  the  water,  in  solution,  are  natural  fertilizers, 
and  no  artificial  fertilizers  are  required. 

The  Chairman.  Has  there  been  an  experiment  here  of  cultivating 
the  land  for  a  long  time  ? 

Mr.  KiTCH.  Yes;  for  two  hundred  years  or  more. 

The  Chairman.  Does  that  land  produce  as  good  crops  as  it  evec 
didf 

Mr.  Eitgh.  That  is  its  general  reputation.  It  is  understood  that  it 
rather  improves  in  the  valleys. 

The  Chairman.  Do  the  Mexicans  manure  their  land — put  fertilizers 
on  itf 

Mr.  EiTCH.  I  do  not  understand  that  they  do.  There  may  be  ex« 
ceptional  cases,  but  I  know  of  none.  They  depend  on  irrigation  to 
fertilize  the  soil  as  well  as  to  moisten  it. 

STATEMENT  OF  HENEY  F.  GEIEESON. 

The  Chairman.  What  is  your  occupation  ! 

Mr.  Grierson.  I  am  foreign  immigration  agent  of  the  Santa  F6 
Eailroad. 

The  Chairman.  Please  give  us  such  information  as  you  may  have  in 
regard  to  irrigation  in  this  Territory. 

Mr,  Grierson.  The  information  I  can  give  is  largely  the  result  of 
wJbat  I  bear  from  people  that  we  bxiug  in  here.    The  universal  opin- 
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ion  of  the  farmers  that  have  come  from  foreign  countries  where  they 
have  had  to  depend  npon  rainfall  is,  that  they  wonld  not,  under  any 
.  consideration,  go  back  to  the  old  method  of  depending  upon  that  source 
for  watering  their  crops.  They  find  that  irrigation  is  much  more  sat- 
satisfactory,  as  they  can  give  the  crops  what  water  they  require  and  at 
the  right  time,  just  so  much  and  no  more.  The  crops  raised  under  irri- 
gation are  very  much  heavier  than  the  crop  raised  under  rainfall.  For 
instance  as  to  alfalfa ;  in  Kansas  they  would  consider  themselves  very 
lucky  if  they  got  2  tons  to  the  acre  each  year,  where  they  depend  upon 
rainfall ;  here  5  or  6  tons  is  a  very  conservative  estimate  of  the  crop. 
The  trouble  we  have  had  so  far  is  not  in  getting  people  to  come  here, 
but  in  getting  suitable  locations  for  them.  Wherever  we  can  find  land 
with  good  water  facilities,  at  reasonable  prices,  we  have  no  dif&culty  at 
all  in  colonizing  it. 

Take  the  Maxwell  grant,  for  instance,  of  which  Mr.  Springer  spoke  a 
few  minates  ago.  It  was  only  quite  lately — a  few  months  ago — ^that 
they  put  that  land  on  the  market.  They  sell  it  on  long  time  payments, 
with  light  interest.  Forty  thousand  acres  that  they  have  under  ditch 
will,  I  think,  be  sold  by  next  year  to  small  farmers  and  be  brought 
under  actual  cultivation.  On  the  15th  of  last  April  I  was  there,  and 
there  was  not  a  spear  of  any  product  then  growing,  except  the  natural 
grass.  I  went  there  two  weeks  ago  again,  and  one  farmer,  on  1,200 
acres,  had  as  good  a  crop  as  any  1,200-acre  farm  in  the  world,  compris* 
log  alfalfa,  oats,  barley,  and  vegetables,  beside  other  crops,  and  hun- 
dmls  of  fruit-trees  thriving.  It  may  interest  you  to  know  that  that 
land  was  previously  worth  probably  $2  or  $2.50  an  acre  for  grazing  cot- 
tie  and  would  not  now  be  worth  that  because  of  the  present  low  rates 
for  cattle.  They  have  increased  that  land  in  value  from  $3  to  $12  or 
$15  an  acre. 

When  the  Australian  commission  was  here  a  few  years  ago, whose  re- 
port I  read  in  the  Government  book  prepared  by  Mr.  Eichard  J.  Hin- 
ton,  they  said  that  land  out  West  was  plentiful  but  of  little  value ;  that 
the  value  here  was  in  the  water.  That  of  course  is  very  manifest.  I 
have  probably  brought  in  more  settlers  for  the  past  few  years  than 
anybody  in  the  Territory,  and.they  are  all  satisfied.  Last  spring  sev- 
eral French  wine  growers  came  here  by  my  invitation  to  look  into  wine 
possibilities  in  this  field.  They  have  been  importing  a  half  a  million 
dollars  worth  of  wine  from  Louisiana  to  cross  with  French  wines.  They 
do  not  like  the  mixture  very  well.  The  California  wines  they  liked  less, 
the  amount  of  alcohol  in  it  not  being  suf&cient  to  make  it  a  good  carry- 
ing wine.  They  say  it  is  their  intention,  if  the  Government  or  any  other 
corporation  would  put  any  large  body  of  land  under  cultivation,  to 
bring  a  large  number  of  men  here  for  the  growth  of  grapes  and  the 
making  of  wine  for  exportation  to  France. 

People  from  France  have  also  been  looking  at  this  Territory  with  a 
view  of  observing  how  it  would  suit  for  silk  culture.  The  conditions  of 
electricity  and  other  features  which  they  do  not  understand  make  this 
one  of  the  best  places  for  silk  culture  in  the  world.  Some  French  gen- 
tlemen are  to  be  here  in  a  few  days  who  will  determine  its  possibility 
aa  to  that. 

They  tell  me  that  they  have  tested  the  grapes  grown,  and  analyzed 
the  wine  made  in  the  iElio  Grande  Valley,  and  find  that  the  percentage 
of  sugar  is  large.  The  soil  here  has  a  constituent  such  as  it  has  near 
Xaples^a  mixture  of  volcanic  ash,  which  seems  to  have  the  effect  of  en- 
riching the  grape  very  much. 

>M  to  the  questiou  of  soil  heixtg  irapovej* ished  by  constaut  c«iV^NftJtoi> 
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without  fertilization,  there  is  uo  doubt  whatever  that  irrigation  fertil- 
izes laud  very  considerably,  on  the  liio  Grande  Valley  at  least;  lean 
not  answer  for  other  places.  In  the  Eio  Grande  Valley  yoa  can  take 
what  seems  to  be  dead  white  sand,  irrigate  it  for  a  year  or  two,  and  it 
will  grow  beautiful  crops.  Every  year  it  is  observed  that  the  growtb 
of  the  plant  is  aided  by  the  addition  of  alluvial  deposits  from  the  water, 
as  is  the  case  in  Egypt,  South  Africa,  and  India. 

The  Chairman.  Have  you  been  through  India  ? 

Mr.  Grierson.  Part  of  India.  I  know  South  Africa  quite  well  so 
far  as  irrigation  there  is  concerned. 

The  Chairman.  How  does  India  compare  with  this  country  as  to  ir- 
rigation f 

Mr.  Grierson.  This  is  a  very  rich  country,  very  much  like  South 
Africa,  They  do  there  very  much  as  we  do — raise  two  crops  a  year. 
In  the  winter  they  irrigate  their  growing  wheat. 

The  Chairman.  Ifthis  is  a  richer  country  than  India,  how  do  yon 
account  for  their  supporting  250,000,000  of  people  on  800,000  acres  of 
landf 

Mr.  Grierson.  It  is  accounted  for  by  intense  cultivation  and  tlne&ct 
that  they  can  live  on  very  little — a  little  rice  makes  a  very  good  meal 
for  the  Hindoo.    They  do  not  want  fine  foods  or  woolen  clothes. 

The  Chairman.  We  have  over  1,300,000  square  miles  of  arid  lands. 

Mr.  Grierson.  Irrigated  land  will  without  doubt  support  a  very 
much  larger  population  in  any  portion  of  the  world  than  land  whieh 
depends  upon  rain-fall. 

There  is  another  point  which  these  French  people  feel  confident  of, 
that  is,  that  in  New  Mexico  there  is  a  very  superior  capability  for  raisin 
growing — a  capability  such  as  no  country  in  the  world  has.  The  per- 
centage of  moisture  or  humidity  in  the  southern  portion  is  about  29  pw 
cent,  by  weight,  which  is  very  low.  You  can  dry  your  grapes  in  your 
own  vineyard.  In  California  and  other  places  they  have  to  ship  their 
grapes  away  from  their  vineyards  in  order  to  dry  them,  and  then  they 
have  to  bring  them  back. 

The  Chairman.  Similar  conditions  of  climate  exist  in  Arizona,  do 
they  not  1 

Mr.  Grierson.  Perhaps  so,  though  i  can  hardly  state  that  to  be  a 
fact  of  my  own  knowledge.  It  may  interest  you  also  to  know  that  a 
French  commissioner  was  here  in  the  spring  for  another  purpose.  He 
had  been  looking  all  over  the  world  for  a  sanitarium  for  French  con- 
sumptives. He  was  the  agent  of  a  society  of  rich  people.  They  have 
been  examining  all  parts  of  the  world,  and  they  report  that  New  Mexico 
is  about  the  best  place  in  the  world  for  the  cure  of  consumption.  The 
Mexican  Government  have  offered  them  a  donation  of  10,000  acres  of 
Government  land.  The  gentlemen  who  have  examined  both  countries 
say  that  New  Mexico  is  their  choice. 

STATEMENT  OF  E.  S.  STOVER,  OF  ALBUQUEBQTJE. 

The  Chairman.  How  long  have  you  resided  in  New  Mexico! 

Mr.  Stover.  Thirteen  years. 

The  Chairman.  You  have  heard  what  has  been  stated  here.  If  yon 
can  add  anything  that  will  be  of  service  to  the  committee,  we  will  be 
glad  to  hear  it. 

Mr.  Stover.  I  should  like  to  re-enforce  what  has  been  said  by  Jnd^e 

Bristol,  that  it  is  not  a  question  of  land  but  of  water.    As  has  been 

statedj  ia  Bernalillo  County,  at  Albuquerque  and  the  town  of  Bema- 
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lilk),  20  miles  this  side,  it  is  a  very  raxe  thing  for  as  not  to  have  water 
for  tJie  land  we  are  cultivating.  I  snppose  that  not  over  15  to  20  per 
cent,  of  the  river  bottom  is  cultivated.  At  the  present  time  I  think  \ire 
have  nearly  all  the  water  that  is  required  for  the  land  that  is  being 
cultivated.  There  apparently  lies  also  under  Albuquerque  a  lar^e  basiix 
of  water.  For  instance,  while  we  have  had  no  rains  this  year  so  far, 
except  a  very  few  little  showers,  at  any  point  on  my  place  within  2 
miles  of  Albuquerque  I  can  strike  standing  water  at  2^  feet.  In  fact, 
I  have  a  fbsh-pond  on  my  place  which  was  got  by  simply  taking  a  plow 
and  scraper  and  scraping  it  out.  There  is  nothing,  in  fact,  but  water 
from  below — subirrigation. 

I  desire  to  say  also  that  in  the  Bio  Grande  Valley  we  raise  good  crops 
by  subirrigation ;  that  is,  forage  crops,  not  good  crops  for  corn  or  wheat 
or  even  grapes,  but  forage  crops.  There  lie  on  each  side  of  the  river 
what  are  called  mesa  lands.  I  should  say  that  in  the  counties  of  Ber- 
nalillo, Valencia,  an4  Socorro,  nearly  a  million  of  acres  on  each  side 
of  the  river  is  not  irrigated  at  all,  although  it  is  most  excellent  land 
if  they  had  the  water  with  which  to  irrigate  with.  It  can  not  be  irri- 
gated with  the  systems  we  have  now.  With  other  gentlemen  I  had  a^ 
survey  made  on  Uie  east  side  of  the  river  several  years  ago  by  a  com- 
petent engineer,  and  his  report  was  that  he  did  not  think  it  was  practi- 
cal to  come  up  thfe  river  far  enough  this  way  for  private  capital  to  take 
out  a  ditch  from  the  Eio  Grande  to  irrigate  this  large  mesa  or  table- 
land which  lies  east  of  Albuquerque,  but  recommended  the  reservoir 
systems.  Of  course,  he  said  it  could  be  done,  but  the  expenditure 
woald  be  so  large  that  no  private  capitalist  could  be  induced  to  take 
hold  of  it.  I  understand  that  is  largely  so  on  the  west  side  of  the  river 
aliia  If  the  report  of  the  engineer  would  be  of  any  use  to  you  I  will 
furnish  you  a  copy  of  it. 

The  Ohaibman.  We  should  like  to  have  the  copy. 

Mr.  Stovbb.  I  will  furnish  it.  It  will  give  many  figures  in  regard 
to  the  matter.*  My  opinion  is  that  if  irrigating  or  diverting  the  water 
from  the  main  stream  diminishes  the  amount  of  water  in  the  stream, 
i'.v  the^  time  we  irrigate  what  lauds  we  have  in  BernaliUo  County  our 
I  I'Leuds  down  below  in  Socorro  County  will  not  have  any  water  at  all. 
Having  taking  some  interest  in  that  matter  and  inquired  into  it,  my 
opinion  would  be  that  the  way  to  solve  this  matter  would  be  to  keep 
tbi8  vast  amount  of  water  above  us  in  the  Eio  Grande  Valley. 

The  Chaibman.  You  think  a  system  of  reservoirs  would  answer  the 
purpose  f 

Mr.  Stovbb.  From  my  experience  and  from  the  information  I  have 
had  from  competent  engineers,  I  am  convinced  that  this  system  of  hold- 
ing the  waters  back  in  the  mountains  is  the  proper  system. 

STATEMEirr  OF  ALBERT  J.  FOUNTAIN,  OF  LAS  GEUGES. 

The  Chaibman.  How  long  have  you  resided  in  Las  Oruces  ? 

Mr.  Fountain,  I  have  resided  in  the  Mesilla  Valley  for  twenty-seven 
years. 

The  Ohaibman.  Tell  us  what  you  know  of  irrigation  here  ? 

Mr.  Fountain.  I  have  for  some  years  made  a  study  of  this  subject. 
I  foresaw  years  ago  that  we  would  experience  the  difficulty  we  now  en- 
counter. I  speak  specially  now  of  what  is  known  as  the  Mesilla  Valley 
find  the  great  table  or  mesa  land  adjoining  it.   In  the  Mesilla  Valley  we 

•  "Report  was  not  received 
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have  in  the  river  bottom  about  130,000  acres  of  land,  of  allavial  de- 
posit, through  which  the  Eio  Grande  meanders.  About  30  per  cent,  of 
this  land  is  under  cultivation,  producing  the  finest  of  all  kinds  of  crops 
— wheat,  corn,  on  the  same  land  each  year  by  irrigation  only.  The 
floods  come  down  In  the  spring,  spreading  out  to  places  in  our  valley 
for  a  mile  and  a  half  in  width,  running  probably  six  weeks  to  two 
months,  and  during  that  time  a  sufficient  body  of  water  flows  by  us, 
going  west,  to  the  ocean,  to  irrigate  millions  of  acres  of  land  lying  on 
the  table  lands  or  mesa  on  each  side  of  us,  all  of  it  being  Government 
land,  very  little  of  it  at  this  time  being  appropriated.  Above  us  on  the 
valley  of  the  Eio  Grande  are  a  number  of  deep  canons  and  streams, 
such  as  the  Perches,  the  Animas,  the  Palamas,  the  Ouchillo  Negra. 
They  drain  the  Bocky  Mountain  range.  When  those  streams  come 
down  they  add  to  the  flood  which  comes  from  the  northern  part  of  the 
Territory, 

These  great  canons  afford  probably  the  best  opportunity  of  a  reser- 
voir system,  with  little  expense,  that  can  be  found  anywhere — especially 
the  Perches,  through  which  a  great  quantity  of  water  flows  down  during 
the  year.  There  are  the  best  of  facilities  in  the  Perches  cafLon  for  hold- 
ing water,  below  Hillsboro,  and  so  of  all  the  other  streams  I  have  men- 
tioned. If  a  storage  system  could  be  established  by  which  this  water 
might  be  saved  it  could  be  taken  out  on  this  mesa  land,  especially  on 
the  Jornada  del  Muerto  on  the  east  of  the  river,  a  tract  of  about 
90  miles  in  length,  averaging  about  30  miles  in  width.  I  am  very 
familiarwith  that  section.  A  very  large  portion  of  that  country  could 
be  reclaimed.  There  are  great  facilities  for  storage  of  water  on  the 
Jornada  del  Muerto.  At  times  great  streams  rush  across  it.  I  re- 
member on  one  occasion  I  was  water-bound  for  several  hours  by  a  tor- 
rent of  water  probably  6  or  8  feet  in  depth,  and  several  feet  in  width, 
rushing  across  the  Jornada  del  Muerto.  I  was  stationed  there  while 
in  the  military  service  in  1863  and  1864  at  Fort  McOrea,  and  I  made  a 
note  at  that  time  of  the  water  fall  and  kept  a  note  also  of  the  amount 
of  the  water  that  passed  from  the  Jornada  del  Muerto  through  the 
Fort  McGrea  canon.  On  the  west  bank  of  the  Eio  Grande,  that  is,  on 
the  mesa  lands,  say  from  Deming  south,  and  the  country  between  Dem- 
ing  and  the  Eio  Grande,  is  a  vast  tract  of  very  level  country,  unap- 
propriated, which  could  be  brought  under  cultivation  if  water  could  be 
put  upon  it.  I  believe  that  could  be  done  by  storage  of  water  in  the 
north. 

It  is  my  opinion,  derived  from  actual  observation,  and  from  a  study 
of  the  question,  as  well  as  from  inquiry  of  engineers  and  those  who 
profess  to  be  familiar  with  the  subject,  that  from  8,000,000  to  10,000,000 
acres  of  Government  land  now  unappropriated,  could  be  put  under 
irrigation  and  reclaimed  if  we  could  save  by  storage  this  water  which 
runs  off  to  waste  every  year.  The  engineers  tell  me  they  will  experience 
no  very  great  engineering  difficulties  in  doing  that.  There  is  no  doubt 
that  lands  on  the  mesa,  if  put  under  irrigation,  could  be  made  quite  as 
valuable  as  those  on  the  river  bottom.  An  acre  of  unimproved  land  in 
the  MesillaY  alley  is  worth  now  from  $26  to  $30,  with  water  facilities.  If 
they  could  put  in  alfalfa  it  would  produce  from  $60  to  $60  per  year. 
Alfalfa  is  an  unfailing  crop,  with  water.  Or  if  put  in  vines  the  acre  of 
land  will  produce  $250  per  year.  The  vines  are  an  unfailing  crop.  If 
put  in  fruits  it  will  bring  something  less  than  that,  or  about  that.  The 
apple  crop  seldom  fails.    The  peach  crop  frequently  fails,  however. 

I  have  experimented  largely  and  for  many  years  with  smsdl  fruits  and 
vegetables.    I  have  laid  out  a  small  piece  of  land  40  feet  square,  and 
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divided  it  up  into  pieces  and  experimented  with  it.  I  find  that  with  fall 
irrigation  a  double  crop  can  be  produced  compared  with  the  crop  that 
can  be  produced  with  insufficient  irrigation.  Without  irrigation  noth- 
ing can  be  produced.  In  addition  to  what  has  been  stated  by  other 
gentlemen  from  this  section,  we  can  grow  rice  and  tobacco.  Experi- 
mentation with  cotton  has  shown  that  it  can  be  produced  not  only  on 
the  river  bottoms  but  on  the  mesa.  Adjacent  to  the  valley  of  the  Me- 
silla,  about  15  miles  to  the  east,  is  a  range  of  mountains  known  as  the 
Organ  Mountains,  cut  up  into  canons.  Torrents  of  water  flow  from  the 
mountain  to  the  river  in  the  rainy  season.  (Sometimes  they  flow  down 
through  our  town,  threatening  instant  destruction.  We  have  been 
compelled  to  erect  a  dam  in  order  to  protect  our  town.  There  are  the 
best  of  facilities  for  preserving  that  water.  A  storage  system  there 
would,  in  my  opinion,  furnish  water  enough  to  All  a  large  canal  which 
would  supply  the  necessities  of  the  valley  below  it,  and  Bl  Paso,  for 
several  months  in  the  year — not  sufficient  for  the  whole  year,  but  as  a 
feeder  it  would  aid  considerably  in  keeping  up  the  water  supply  of  El 
Paso. 

On  the  subject  of  fertilization,  lands  are  enriched  by  irrigation. 
Lands  entirely  barren — sand-bars  on  which  nothing  would  grow — will, 
if  irrigated  one  year,  produce  good  crops;  if  irrigated  a  second  and 
third  year  the  land  becomes  as  good  as  any  land  that  we  have  in  the 
valley.  At  a  certain  period  of  the  year,  when  what  is  known  as  the 
Puerco  Biver  comes  down  to  our  place,  a  large  amount  of  sedimentary 
matter  is  contained  in  suspension  in  the  water,  probably  10  per  cent,  of 
it;  but  that  is  not  for  any  great  period,  probably  four  or  five  weeks 
during  the  year.  That  enriches  our  laud  to  such  an  extent  that  irriga- 
tion with  that  water  from  the  Puerco  River  would  in  itself  be  more 
valuable  than  all  the  fertilization  that  would  be  put  upon  it  excepting 
with  Irrigation.  It  is  my  opinion,  derived  from  a  study  of  the  subject, 
that  if  the  water  be  held  in  reservoirs  placed  upon  those  high  lands 
there  could  be  opened  to  settlement  of  the  public  lands  in  the  county 
of  Dona  Ana  at  least  6,000,000  or  6,000,000  acres.  On  the  eastern  side 
of  this  Organ  range  there  is  a  broad  valley  50  miles  in  width  and  150 
miles  in  length,  bounded  on  the  east  by  the  Sacramento  Mountains  and 
the  White  Mountains.  At  certain  periods  of  the  year  there  flow  from 
those  mountains  into  this  valley  great  quantities  of  water  which  evap- 
orate and  waste.  In  that  valley  many  hundreds  of  thousands  of  acres 
of  land  now  unappropriated,  valueless  for  any  purpose,  even  for  grazing 
purposes  (for  there  is  no  water),  could  be  reclaimed  and  opened  for  set- 
tlemept.  The  same  thing  may  be  said  of  the  adjoining  county  of  Lin- 
coln. The  White  and  Sacramento  mountains  are  in  that  county  and 
partly  in  the  county  of  Dona  Ana. 

To  the  east  of  the  Sacramento  Mountains  flows  the  Pecos  Eiver. 
Artificial  irrigation  is  now  being  carried  on  there.  Canals  are  being 
taken  out  and  large  reservoirs  are  being  constructed.  But  between 
the  Pecos  Eiver  and  the  White  and  Sacramento  mountains — a  strip  of 
country  nearly  60  miles  in  width — vast  quantities  of  land  now  unap- 
propriated could  be  reclaimed  by  artificial  irrigation  and  by  the  storage 
of  water. 

The  Ohatrman.  Then  you  attach  much  importance  to  Government 
surveys  for  ascertaining  the  possibilities  of  storage,  etc.  ? 

Mr.  PoxjNTAiN.  I  attach  the  utmost  importance  to  them.  It  is  my 
opinion,  based  upon  the  experience  of  the  last  four  or  five  years,  that  if 
the  Government  does  not  take  some  such  steps  the  dry  ^\\>>n\^\  s^ 
extending  to  the  north,  and  will  in  time  dry  up  th^  lilLesWV^Nv^^ 
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sphere  we  have  millions  of  dollars  invested  in  the  finest  fruit  l^ndfi  in 
the  world.  We  have  made  magnificent  orchards  and.  vineyards.  This 
year  we  might  have  lost  them. 

The  Kio  Grande  is  now  absolutely  dry,  and  we  lose  a  fine  crop  of 
alfalia.  If  it  be  true  that  the  diversion  of  water  north  of  us  is  the 
cause  of  the  drought,  then  it  will  continue;  if  it  be  true  that  the 
drought  is  the  cause  of  the  light  rain-fall  of  the  last  few  years,  then  we 
may  hope  next  year  to  have  an  increase  of  rain.-£all  and  sufficient  water 
for  our  necessities. 

But  we  are  brought  face  to  face  with  the  fact  that  vast  quantities  of 
water  are  being  taken  out  north  of  us,  as  has  been  said  by  Governoi 
Stover.  Great  canal  systems  are  being  inaugurated.  If  that  water  be 
diverted  fiom  us,  as  it  probably  will  be,  and  if  the  Government  affords 
no  remedy  by  giving  us  a  system  of  storage  supply,  we  will  be  ruined. 

But,  independent  of  that,  we  desire,  of  course,  to  populate  our  couuty. 
We  desire  to  colonize  it.  We  desire  that  these  vast  tracts  of  land,  ut 
present  comparatively  valueless,  should  be  opened  to  settlement.  I 
believe  that  will  be  done  if  the  Government  will  establish  a  system  of 
water  storage.  Therefore  I  attribute  to  the  movement  on  the  part  of 
the  Government  in  the  matter  of  surveys  for  irrigation  of  the  utmost 
importance,  and  I  think  that  expresses  the  view  of  every  citizen  of  this 
TeiTitory.  Kot  only  will  it  be  of  very  great  advantage  to  us,  but  it  will 
tend  to  settle  what  may  be  an  international  complication.  Our  people 
are  diverting  water  to  which  the  people  of  our  neighboring  State  of 
Chihuahua,  in  Mexico,  claim  to  have  a  vested  right. 

The  Chairman.  We  went  into  that  fully  yesterday  in  Bl  Paso. 

Mr.  Fountain.  A  portion  of  the  county  of  El  Paso  has  been  dried 
up.  This  storage  system  will  entirely  eradicate  that  evil  and  will  aiioid 
relief.  I  might  say  much  more,  but  so  many  gentlemen  have  gone  into 
the  subject  fully  that  I  have  no  need  of  saying  anything  further. 

FUETHEE  STATEMENT  OF  T.  B.  GATEON. 

Mr,  Catron.  There  was  one  statement  made  here  which  I  think  is  a 
little  inaccurate.  Mr.  Sloan  made  a  statement  that  there  were  thirtj^- 
oue  rivers  in  this  Territory,  the  water  of  which  might  be  stored.  I  have 
traveled  through  this  Territory  for  the  last  twenty- three  years,  and  I  am 
acquainted  with  nearly  every  river  in  the  Territory.  I  can  enumerate 
over  one  hundred  and  fifty  rivers  that  have  constant  water  in  them, 
which  can  be  stored.  The  sources  of  nearly  every  one  of  those  rivers 
is  on  the  public  domain,  and  the  places  for  the  storage  of  water  which 
1  would  conceive  to  be  proper  places  for  storage,  are  cheapest  and  best^ 
most  of  them  on  the  public  land,  Yery  few  of  them  are  on  private 
property. 

STATEMENT  OF  W.  L.  ETNEESON. 

The  Chairman.  If  you  know  anything  in  addition  to  wJiat  has  been 
stated,  please  give  the  committee  the  benefit  of  it. 

Mr.  Eynerson.  There  is  one  matter  in  addition  to  what  has  been 
testified  to  which  might  be  an  advantage  to  the  committee. 

I  have  been  in  this  Territory  for  twenty-seven  years.  In  addition  to 
the  testimony  to  which  I  have  listened  I  wish  to  add  something  m 
regard  to  storage  reservoirs  in  the  Kio  Grande.  I  do  not  believe  it  is 
practical.  I  think  no  matter  how  high  you  may  build  your  dam,  thai 
jjj  a  very  short  time  it  will  be  filled  up  with  sediment,  and  yoa  wfll  have 
no  way  to  clean  it  out.    When  tlie  Hio  G^aii^^  ia  high,  it  carr|0S|  madi 
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of  the  time  a  vast  amonnt  of  sediment.  At  certain  seasons  of  the  year 
the  water  is  quite  clear. 

If  reservoirs  were  constructed  out  of  the  bed  of  the  Eio  Grande  you 
might  run  the  water  into  these  reservoirs  when  it  is  not  being  used  in 
the  valley  for  irrigating  purposes,  because  there  is  a  certain  portion  of 
the  year — two  or  three  months — that  it  is  required  for  irrigation. 

For  the  section  of  country  lying  below  what  is  called  the  Joimade 
del  Muerto,  if  the  water  of  the  Rio  Grande  was  conducted  on  to  that  of 
the  Jornada  del  Muerto,  which  has  been  called  a  desert,  and  is  an 
extent  of  country  some  75  miles  in  length  and  about  25  in  width.  There 
are  natural  depressions  all  over  this  Jornada  del  Muerto  that  would 
hold  all  the  water  that  the  Rio  Grande  would  run  in  a  season.  Thatis 
my  opinion.  The  water  then  could  be  conducted  from  this  point  down 
to  our  Mesilla  Valley  and  also  supply  Texas,  as  has  been  suggested. 
This  is  a  mere  idea  of  my  own. 


STATEMEirr  OF  £.  N.  WHITE,  OF  SIEESA  GOTTirTT. 

The  Chaikman.  How  long  have  you  lived  in  this  Territory  ? 

Mr.  White.  I  have  resided  in  Sierra  County,  this  Territory,  about 
nine  years.  The  Rio  Grande  runs  through  it  for  about  50  miles.  The 
county  is  almost  entirely  Government  land.  I  think  there  is  not  more 
than  one  hundredth  part  of  the  county  which  is  not  so.  There  are  ^ve 
rivers  rnnnitig  through  this  county  from  west  to  east,  having  their 
sourced  in  the  Black  Range.  There  are  many  places  which  are  specially 
good  for  damming  and  preserving  the  water.  There  is  a  range  of 
mountains  dividing  them,  at  about  one-half  their  length,  and  at  every 
place  where  the  rivers  break  through  this  range  of  mountains — ^the  Ou- 
chilla  Negra  range — dams  of  not  more  than  from  250  to  500  feet  in 
width  would  back  up  waters  for  a  distance  of  from  1  to  10  miles. 
Another  source  of  dams  could  be  found  south  of  the  Alamosa,  the  Ou- 
chilla  Negra,  the  Rio  Polomas,  and  the  Rio  Las  Animas,  with  which  to 
irrigate  a  strip  of  country  10  miles  in  width  and  50  miles  in  length,  be- 
side serving  as  reservoirs  for  the  Mesilla  Valley,  that  valley  being  a 
continuation  nearly  of  the  valley  of  the  Rio  Grande,  just  running 
northerly  and  southerly. 

The  county  of  Dona  Ana  raises  all  the  vegetables  and  almost  all  the 
fruits.  The  altitude  is  about  from  3,800  feet  to  6,000  feet.  There  has 
been  a  dam  on  one  of  those  streams,  built  by  private  parties,  which  il- 
lustrated the  feasibility  of  penning  the  waters.  That  dam  was  on  the 
Rio  Perches,  and  dammed  up  the  water  for  about  a  mile  in  length  for 
the  entire  length  of  the  valley.  It  was  neglected  and  washed  away. 
The  sediment  is  not  a  drawback  at  all.    It  has  not  been  so  found  there. 

1  am  acquainted  with  other  parts  of  the  Territory  and  can  confirm  the 
stiitements  that  have  been  made  by  the  other  gentlemen  here. 

Mr.  Catron.  What  proportion  of  your  county  could  be  reclaimed  or 
cultivated  if  there  was  water  stored  there  in  your  various  streams — of 
the  total  amount  of  acres  in  the  valley,  what  percentage? 

Mr.  Wnn^E.  Fifty  x)er  cent.  The  Jornado  del  Muerto  is  part  of  the 
county.  Of  the  Rio  Grande  Valley  there  are  more  than  GOO  square 
miles  which  can  be  irrigated. 

The  Ohaiuman.  More  than  50  per  cent,  of  the  whole  can  be  re- 
claimed ? 

Mr.  White.  Yes;  I  think  so. 

Mr.  Stoveb.  I  think  that  is  true  all  over  the  TertWior-j, 
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STATEMENT  OF  M.  S.  OTEEO,  OF  BEENAULLO  GOUHTT. 

The  Chairman.  The  commiitee  will  be  glad  to  hear  any  statemeut 
you  wish  tx)  make  in  regard  to  farming  in  this  country. 

Mr.  Otero.  I  am  a  very  poor  farmer,  but  have  observed  a  little  about 
the  great  lack  of  water  in  the  country  and  the  disadvantage  at  which 
the  people  are  placed  on  account  of  it.  I  think  that  if  the  Goveru- 
ment  would  help  us  a  little  we  could  in  our  county  alone  have  enougli 
farming  land  for  double  the  number  of  people  that  are  in  the  couuty,* 
and  it  is  one  of  the  largest  counties  on  either  side  of  the  river.  I 
think  that  by  building  a  dam  probably  up  above  Pena  Blanca  on  the 
Kio  Grande,  the  water  could  be  taken  up  on  the  mesa  east  of  Albu- 
querque, which  is  a  stretch  of  land  about  25  miles  in  length  and  12  in 
width,  very  good  land.  There  is  enough  water  in  the  Rio  Grande  to 
store  reservoirs  on  the  mesa  or  prairie,  if  the  water  could  be  raised. 
The  whole  of  it  could  then  be  reclaimed. 

Then  you  come  to  the  Jaemos  range,  or  the  Tejaemos,  as  it  is  called 
in  the  survey.  That  section  of  country  has  some  streams.  We  have 
some  beautiful  streams  there  at  the  tops  of  the  mountains.  There  are 
five  or  six  places  that,  with  very  little  cost,  would  enable  us  to  have 
an  immense  storage  of  water  by  piping  that  water  or  fluming  it  on  top 
of  the  mesa.  Between  the  Puerco  and  the  Rio  Grande  there  is  another 
mesa  of  about  15  to  20  miles  wide,  and  probably  25  miles  long,  or  30, 
as  far  as  Albuquerque.  It  runs  clear  on  through  to  the  Kio  Puerco 
as  far  as  50  miles  probably.  I  am  satisfied  that  if  that  river  could  be 
brought  up  on  top  of  the  mesa  we  would  have  300,000  or  400,000 
acres  of  land  that  could  be  irrigated  and  made  to  produce.  To-day 
it  is  going  to  waste,  and  the  same  thing  can  be  said  of  the  Rio  Puerco 
range. 

On  the  Rio  Puerco  there  is  an  abundance  of  good,  tillable  .land,  but 
we  have  not  the  means  to  store  the  water.  There  are  three  or  four 
months  of  the  year  that  big  volumes  of  water  run  down  without  any 
waj^  of  saving  it.  The  crops  this  year  on  the  Rio  Puerco  have  been 
very  good.  The  corn  is  as  good  as  you  can  raise  anywhere  in  the 
country,  but  the  wheat  was  a  failure  on  account  of  the  lack  of  water. 
The  people  could  not  save  the  water  or  take  it  out  of  the  Rio  Puerco; 
it  came  in  such  volumes  as  to  carry  away  the  little  dams,  and  they 
lost  their  wheat  crop.  The  corn  crop  was  very  good.  On  the  west 
side  of  these  same  mountains,  and  on  the  the  range  of  the  San  Juan 
mountains,  the  same  thiug  could  be  said.  There  is  an  immense  ter- 
ritory there,  of  which,  with  proper  reservoirs,  all  the  land  could  be 
saved. 

The  Chairman.  Then  you  think  an  engineer's  survey  and  estimate  of 
cost  would  be  valuable? 

Mr.  Otero.  They  would  indeed.  We  do  not  suffer  in  our  county  for 
the  want  of  water,  but  with  more  water  we  could  make  that  county  a 
big  country — a  very  paradise. 

Mr.  Rynerson.  If  these  storage  reservoirs  were  made  and  the  water 
was  conducted  on  the  land  you  spoke  of,  would  it  not  injure  your  sheep 
ranges  ! 

Mr.  Otero.  Ko;  I  do  not  think  it  would.  We  do  not  range  our  sheep 
there.  We  would  like  to  have  that  land  on  the  west  of  the  river  very 
much. 

The  Chairman.  You  can  go  farther  back  with  your  sheep  when  yoa 
get  the  water  f 
Mr,  Otero.  Ybb. 
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Mr.  Catron.  There  are  some  things  more  valuable  than  sheep 
ranges. 

Mr.  Stover.  Are  you  familiar  with  northwestern  Kew  Mexico  ? 

Mr.  Otero.  Not  very  much.  There  is  a  beautiful  spot  at  El  Eato. 
There  is  much  level  and  beautiful  country  there  if  water  could  be  got 
on  it.  I  do  not  think  that  a  reservoir  would  be  very  costly.  I  am  more 
interested  in  the  Tejaemos  Mountains,  and  I  think  Major  Powell  will 
:igree  with  me  that  it  is  a  great  country.  That  country  would  irrigate 
the  western  part  of  our  county,  which  will  make  a  Territory  of  itself. 


STATEMENT  OF  L.  S.  TBIMBLE,  OF  ALBUaUEEaUK 

The  Chairman.  How  long  have  you  resided  in  Bernalillo  County  t 

Mr.  Trimble.  I  have  lived  there  about  ten  years.  We  have  plenty 
of  water,  but  it  comes  at  the  wrong  time  and  gets  away  from  us  so  that 
it  does  not  be  of  any  use.  If  you  can  invent  any  means  of  keeping  that 
water  here  until  we  want  it,  you  will  have  acomplished  a  great  thing. 
There  is  enough  water  to-day  flowing  out  of  the  Sandia  Mountain,  12 
miles  east  of  Albuquerque,  and  that  has  flowed  out  of  it  in  the  last  three 
mouths,  to  irrigate*the  mesa  land  east  of  Albuquerque  from  Bernalillo 
to  Indian  village,  a  distance  of  about  38  miles.  There  was  last  week 
a  stream  of  water  running  out  of  that  canon  with  a  rush  which  has  be- 
come as  fine  a  stream  as  you  would  care  to  look  at.  When  there  are 
rains,  there  is  a  perfect  torrent  rushing  out  of  these  canons. 

The  Chairman.  Is  it  not  a  fact  that  that  is  the  condition  of  most  of 
the  caiions  in  the  Territory — that  there  is  a  rush  at  the  time  of  high 
water,  and  that  what  you  want  to  do  is  to  keep  that  water  back  by 
dams  or  by  storing  it.  You  first  want  a  survey  to  show  what  can  be 
done? 

Mr.  Trimble.  Yes ;  this  water  can  be  kept  back  out  of  the  mesa  in 
the  winter. 

The  Chairman,  That  can  be  determined  by  surveyage,  if  you  have 
the  water  and  the  land;  the  survey  is  desirable  to  find  out  in  detail 
what  you  can  do  ? 

Mr.  Trimble.  The  water  is  here  if  it  can  be  utilized. 

The  Chairman.  And  the  land  is  here? 

Mr.  Trimble.  The  land  is  here.  If  the  laud  that  is  on  the  level  could 
be  utilized,  the  crops  of  New  Mexico  would  be  increased  sixfold. 

Mr.  Catron.  Six  hundred  fold. 

Mr.  Trimble.  The  crops  of  Bernalillo  County  could  be  very  greatly 
increased  if  that  single  mesa  were  utilized.  There  is  no  question  in 
my  mind  that  if  the  water  could  be  preserved  it  would  be  a  great  ben- 
efit to  the  country,  and  it  would  induce  people  to  take  up  the  land. 


STATEMENT  OF  JAS.  K.  LIVINGSTONE,  OF  LAS  CBUGES. 

The  Chairman.  What  is  your  business  f 

Mr.  Livingstone.  I  am  general  agent  for  the  real  estate — the  lands 
of  the  Atchison,  Topeka  and  Santa  ¥6  Railroad  in  New  Mexico. 

The  Chairman.  Can  you  add  anything  in  the  way  of  information  to 
wbat  has  been  said  here  ? 

Mr.  Livingstone.  I  have  lived  in  the  Territory  for  about  eight  years. 
I  have  frequently  heard  the  criticism  made  that  if  all  the  land  ^^x^ 
brought  under  cultivation  which  it  is  claimed  can  be  imgaAft^  m^^"v 
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Mexico  there  would  be  no  market  for  its  prodace — ^that  we  are  too 
isolated  from  the  other  States  and  Territories,  and  that  being  on  the 
Mexican  border  we  would  be  unable  to  find  a  market  for  oar  produce. 
The  fact  is  we  have  a  fine  home  market.  I  believe  that  is  a  point  that 
has  not  been  touched  upon  to-day. 

Adjourned. 


On  the  Train  at  Las  Oruobs,  K.  Mex., 

September  8, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Senators  Stewart  (chairman)  and  Eeagan;  also  Director 
Powell. 

STATEMEirr  OF  JOHN  B.  BOWMAN,  LL.  B. 

The  Chairman.  How  loug  have  you  lived  in  New  Mexico! 

Mr.  ]powMAN.  About  seven  years;  five  years  of  that  time  at  Aleman 
on  the  Jornado  del  Muerto,  and  here  at  Las  Oruces. 

The  Chairman.  Are  you  familiar  with  the  Kio  Grande  Valley  in  New 
Mexico? 

Mr.  Bowman.  I  am  familiar  with  the  central  and  southern  portionR, 
extemling  from  Albuquerque  down  to  the  State  line  of  Texas.  The 
entire  extent  of  that  valley  through  New  Mexico  is  about  360  miles. 
Fioni  Albuquerque  to  the  State  line  it  is  about  230  miles.  A  section 
ot*  that  portion  in  southern  New  Mexico  is  known  as  the  Mesilla  Valley, 
and  is  about  50  miles  long,  LasCruces  being  the  chief  town.  Another  sec- 
tion lying  north  of  that  is  known  as  the  Jornado  delMuerto,  rising  from 
the  river  at  the  town  of  San  Marcial,  and  widening  out  into  a  broad, 
beautiful  valley  of  a  higher  level,  nearly  100  miles  long,  and  an  average 
width  of  nearly  40  miles.  Another  section  extends  from  San  Marcial  to 
Albuquerque,  the  first  level  being  from  3  to  6  miles  in  width,  and  ex- 
tending indefinitely  up  on  to  the  mesa. 

The  Chairman.  What  are  the  sources  of  the  water  supply  of  the  Eio 
Grande  Valley,  and  what  the  annual  amount  of  water  for  irrigation 
purposes  I 

Mr.  Bowman.  The  sources  of  water  supply  are  the  Rio  G-rande,  rising 
in  the  Kocky  Mountains  of  Colorado,  and  from  tributaries  which  below 
Albuquerque  flow  almost  exclusively  into  it  from  the  west  side,  and  also 
from  the  storm-waters  which  fall  generally  in  the  months  of  July, 
August,  and  September,  the  average  annual  rain-fall  being  from  10  to 
to  12  inches  in  the  valley. 

As  to  the  amount  of  the  annual  supply  of  the  Rio  Grande  and  its 
tributaries  for  irrigation  purposes,  I  have  no  means  of  estimating,  but 
if  properly  saved  by  dams  and  by  a  system  of  storage  reservoirs  and 
canals,!  am  satisfied  that,  in  connection  with  the  storm- waters  gathered 
from  the  mountains,  the  supply  would  be  ample  for  all  the  irrigable 
lands  in  the  valley.  As  it  is,  this  river  rises  to  flood  height  usually  in 
the  months  of  May  and  June,  from  the  melting  of  the  snows  in  the 
Rocky  Mountains ;  flows  rapidly  to  the  Gulf,  oftentimes  with  great  dam- 
age and  destruction ;  then  subsides  quickly,  as  in  the  last  two  years, 
drying  up  bodily  for  hundreds  of  miles  and  for  several  months  below 
Albuquerque,  leaving  the  crops  to  perish  and  the  farmers  to  lose  hun- 
dreds of  thousands  of  dollars,  and  stopping  all  immigration  into  the 
valley.    This  natuial  flow  of  the  water  to  southern  New  Mexico  and 
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western  Texas  and  to  Old  Mexico  is  being  rapidly  curtailed  by  the 
Inrjte  iuimigration  into  southern  Colorado  and  the  northern  partof  I^ew 
Mexico.  These  thrifty  people  are  constructing  cAnals  right  and  left, 
and  by  degrees  are  taking  the  Eio  Grande  out,  during  the  farming  sea- 
son, almost  bodily.  The  result  is,  that  this  season  a  water  famine  has 
existed  in  the  valley  for  hundreds  of  miles  above  and  below  El 
Paso,  and  a  panic  exists  among  the  people  as  to  the  future  supply. 
This  in  my  judgment  can  only  be  remedied  by  the  saving  of  the 
flood- waters  of  the  river  in  the  early  season,  and  of  the  storm-waters 
from  the  mountains  latet  On,  by  a  system  of  dams,  reservoirs, 
canals,  and  laterals,  to  be  constructed  either  by  the  Government 
itself  or  by  its  encouragement  of  private  capital.  Unless  this  is  speedily 
done,  one  of  the  fairest  and  most  productive  portions  of  the  southwest 
will  be  desolated  and  deserted.  Immigration  to  it  has  already  ceased, 
lands  have  greatly  decreased  in  value,  and  many  people  are  preparing 
to  leave  this  valley. 

The  Chairman.  What  is  the  character,  extent,  and  source  of  water 
supply  of  the  large  area  of  country  known  as  the  Jornado  del  Muerto, 
upon  which  you  have  resided  for  five  years. 

Mr.  Bowman.  It  is  one  of  the  most  interesting  and  peculiar  confor- 
mations of  lands  in  all  the  arid  regions.  It  is  a  broad,  fertile  plateau, 
at  an  altitude  of  4,500  feet  above  sea-level,  on  the  thirty-third  parallel 
of  latitude,  lying  somewhat  in  the  form  of  an  ellipse  rising  gradually 
from  the  eastern  side  of  the  Eio  Grande  near  San  Marcial  several  hun- 
dred feet,  and  then  sloping  down  ward  and  south  ward  for  about  100  miles, 
with  an  average  width  of  40  miles,  bounded  on  the  west  by  the  Cristo- 
bal and  Caballo  Mountains,  curving  around  with  the  river  behind  them 
to  Rincon,  a  station  on  the  Atchison,  Topeka  and  Sante  F^  Kailroad, 
which  crosses  this  valley  in  a  direct  line,  and  on  the  east  by  the  San 
Andreas  Mountains  then  narrowing  down  to  the  base  of  the  Dofia  Aiia 
and  Organ  Mountains  to  a  beautiful  mesa,  nearly  to  El  Paso,  crossing 
the  State  line  of  Texas  about  20  miles  above  said  city.  This  remarkable 
area  of  country,  containing  about  2,000,000  acres,  has  not  a  living 
stream  of  water  upon  it,  except  one  or  two  small  springs  in  the  Caballo 
Mountains.  On  the  eastern  side  of  the  railroad,  for  100  miles  by  25 
miles  in  width,  there  has  not  been,  in  all  the  past  nor  at  present,  but 
two  habitations  outside  of  the  railroad  stations,  one  of  these  the  ''Ale- 
man"  or  "Martin's  well,"  and  the  other  Ojo  Denaio,  a  small  spring 
which  rises  and  runs  a  few  hundred  yards  and  sinks  on  the  plains.  The 
railroad  supplies  its  stations  with  water  hauled  from  the  Kio  Grande 
and  from  reservoirs  and  wells  sunk  at  great  depth.  This  area  of 
country  is  capable  of  50,000  homes  for  colonists,  if  water  could  be  put 
upon  it. 

The  climate  is  perfect  both  winter  and  summer.  Its  soil  is  rich  and 
highly  productive,  having  been  formed  by  the  deposits  from  the  ad- 
jacent mountain  ranges  for  ages  past,  and  is  admirably  adapted  to  the 
growth  of  all  kinds  of  fruits  and  cereals  of  a  semi-tropical  climate.  The 
whole  plain  and  mountain  sides  are  covered  with  luxuriant  growth  of 
gramma  and  other  grasses  indigenous  to  these  arid  regions,  and  indica- 
tions are  most  favorable  for  large  mineral  deposits  in  the  surrounding 
mountains,  which  are  also  covered  by  an  abundance  of  timber  for  fuel 
and  other  purposes. 

The  Ohaibman.  You  speak  of  the  Mesilla  Valley ;  what  is  its  extent, 
and  what  its  resources  ? 

Mr.  Bowman.  The  Mesilla  Valley  extends  from  a  point  ti^ait  ¥q\^ 
Belden  to  the  Texas  line^  a  distance  of  about  40  miles*    TVi^  \o^^ic  \^n^\ 
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of  laud  is  from  3  to  5  miles  in  ^idth,  the  mesa  lands  on  the  east  about 
15  miles  in  width,  extending  to  the  Organ  Monntains,  and  on  the  west 
side  extending  indefinitely  towards  the  town  of  Deming,  on  the  Sonthem 
Pacific  and  Atchison^  Topeka  and  Santa  F^  railroads.  The  lower  hsvd 
of  land  has  been  partially  under  cultivation  tor  several  hundred  yean, 
and  has  a  wonderfully  rich  soil,  capable  of  the  production  by  irrigatioo, 
from  the  muddy  waters  of  the  Eio  Grande,  of  all  crops  of  cereals,  and 
especially  of  all  semi-tropical  fruits  and  vegetables,  to  a  remarkable  de- 
gree. Perhaps  no  country  in  America  can  excel  it  in  t^e  production  of 
all  varieties  of  grapes,  both  as  to  quantity  and  flavor.  Apples,  pears, 
peaches,  plums,  apricots,  figs,  and  nectarines  grow  to  great  perfection, 
superior,  we  think,  to  California. 

The  Chairman.  You  speak  of  the  Rio  G-rande  failing  in  its  supply 
and  having  been  absolutely  dry  for  several  months  during  the  past  two 
years.  How  can  these  valleys  be  relieved  from  this  water  famine  in 
the  future,  and  how  can  this  large  area  of  mesa  land  be  settled  up! 

Mr.  Bowman.  Only  by  saving  the  great  floods  of  waters  of  the  Bio 
Grande  which  waste  away  to  the  Gulf  of  Mexico  every  year,  during  its 
spring  rise,  and  also  gathering  the  storm  waters  which  flow  from  the 
mountains  in  the  summer  and  fall. 

The  Chairman.  Have  any  steps  been  taken  by  the  people  themselves 
to  protect  them  from  this  threatened  annual  water  famine?  You  have 
organized  a  company,  I  believe.    Please  state  its  character. 

Mr.  Bowman.  More  than  a  year  ago  a  number  of  the  best  citizens  of 
southern  I^ew  Mexico  and  El  Paso,  Tex.,  many  of  them  small  farmers, 
whose  all  depended  on  a  regular  water  supply,  fearing  the  increased 
failure  of  the  river  from  its  absorption  by  the  people  of  Colorado,  and 
with  a  view  to  settling  up  the  large  tracts  of  adjacent  mesa  lands,  or- 
ganized a  company,  known  as  the  Jornada  and  El  Paso  Canal  and  Ees- 
ervoir  Company,  subscribed  a  fund  for  preliminary  surveys  and  ex- 
penses, and  appealed  to  Congress  for  aid  in  the  construction  of  a  canal 
and  laterals,  with  a  series  of  storage-reservoirs,  to  be  built  under  the 
direction  and  auspices  of  the  Government,  by  private  capital,  and  in 
exact  line  with  the  policy  indicated  by  this  investigation. 

The  organizer  ask  the  right  to  operate  under  a  national  charter 
under  the  direct  on  of  the  Secretary  of  the  Interior,  and  for  the  right 
of  way,  and  to  take  from  the  Rio  Grande,  under  proper  restrictions  by 
the  Government,  the  waste  or  flood  waters  of  that  river ;  also,  to  gather 
the  storm  waters  from  the  mountains  and  plains,  and  to  conduct  and 
store  the  same  by  a  system  of  canals  and  reservoirs,  to  be  located  by 
the  U.  S.  Geological  Survey,  taking  the  waters  from  the  river  at  any 
point  on  either  side  of  said  river,  between  Fort  Selden  and  Albuquer- 
que, and  carrying  them  across  the  Jornada  down  at  the  base  of  the 
Organ  Mountains,  with  a  branch  canal  or  lateral  near  Fort  Selden  run- 
ning south  through  the  Mesilla  Valley  to  the  State  line  of  Texas,  where 
the  waters  can  be  conducted  into  the  largeinternational  reservoir,  which 
is  suggested  to  be  built  by  the  Governments  of  the  United  States  and 
Mexico.  In  order  to  construct  this  large  and  expensive  system  of 
works,  and  to  develop  the  large  area  of  public  lands  on  this  peculiarly 
situated  Jornada  del  Muerto,  and  to  save  the  beautiful  Mesilla  Valley 
from  a  constantly  recurring  water  famine,  they  ask  for  an  appropria- 
tion of  $25,000,  to  be  expended  under  the  direction  of  the  Geological 
Survey,  for  the  permanent  surveys  and  locations  of  said  system  of 
works,  and  they  ask  also  for  the  right  to  purchase  at  a  reasonable  rate 
the  alternate  sections  of  public  lands  along  or  near  said  canals  and  res- 
ervoirs,  to  an  amount  not  exceeding  1,000,000  acres,  which  lands  are 


A  SHOBT  REPORT  PROM  THE  SURVEYOR-GENERAL.    *  91 

now  practically  worthless  and  uniuhabited.  Only  in  this  way  can  pri- 
vate capital  be  induced  to  take  hold  of  this  great  work,  which  will  cost 
Beveral  millions  of  dollars.  This  settlement  of  more  than  2,000,000 
acres  of  rich  but  arid  lands  will  be  postponed  indefinitely,  unless  these 
works  are  constructed  by  this  means  or  by  the  Government  itself. 

The  policy  of  the  people  who  have  organized  this  company  is  not  only 
to  save  their  own  valley,  but  to  encourage  the  settlement  of  these  un- 
occupied lands  by  colonies  of  small  farmers,  who  will  be  enabled,  under 
H^vernmeutal  protection,  to  secure  water  rights  which  will  attach  per- 
petually to  the  lands  purchased  by  them. 

I  beg  leave  to  file  with  this  statement  copies  of  the  maps  and  profiles 
of  surveys  which  have  been  made  by  this  company,  showing  the  prac- 
ticability of  the  proposed  routes  and  works,  with  some  photographic 
views  of  the  Mesilla  Valley  5  also,  a  copy  of  the  bill  introduced  in  the 
last  Congress,  with  a  report  made  in  its  favor  by  the  House  Committee 
on  Agrfculture ;  also,  arguments  before  the  Senate  Committee  on  Agri- 
culture, which  committee  gave  the  measure  most  favorable  considera- 
tion, without  action,  near  the  close  of  the  last  session. 


The  following  papers  were  received  by  the  committee  and  ordered 
filed  for  publication. 

STATEMENT  OF  EDT77ARD  F.  HOB  ART.  UNITED  STATES  SURVEYOR- 
GENERAL  OF  NETT^  MEXICO. 

The  Committee  on  Irrigation  of  the  United  States  Senate : 

Grntlsmen:  New  Mexico  is,  by  reason  of  its  inland  sitaation,  naturally  an  arid 
region.  This  condition  is  however  greatly  modified  by  its  monntains,  which  cover  a 
liirge  part  of  the  northern  portion  of  the  Territory  and  are  scattered  over  the  rest  of 
its  sunace  in  detached  groups. 

If  these  natural  reservoirs  of  moisture  were  supplemented  by  works  that  can  be 
readily  constructed  by  man,  a  very  large  portion  of  what  is  now  a  barren  waste  could 
be  tomed  into  a  very  garden  of  the  Lord,  for  at  the  touch  of  water  these  prairies 
become  equal  to  the  most  fertile  land  in  the  world,  and  the  crop  is  much  surer  than 
it  can  be  where  it  depends  upon  rain. 

Ftom  the  mountains  a  great  number  of  streams  run  out  onto  the  plains  of  New 
Mexico. 

The  water  that  russ  m  tbese  streams  during  the  summer  is  used  to  some  extent  for 
irrigating  the  bottom  lands ;  the  water  that  runs  during  the  rest  of  the  year  goes  to 
waste. 

For  an  example  of  these  streams,  take  the  little  river  Gallinas,  which  runs  through 
Las  VegaSy  the  flow  of  which  I  have  measured  at  Las  Vegas  Hot  Springs  for  the  last 
■ix  years. 

The  stream  commences  to  rise  from  the  melting  of  the  mountain  snows  early  in 
April,  and  soon  attains  a  depth  of  1  foot  more  than  that  of  its  ordinary  stage  ;  as  the 
weather  gets  a  little  warmer  this  increases  to  2  and  then  to  3  feet  and  two  years 
ago  last  spring  it  reached  the  extreme  height  of  8  feet  above  low-water  mark,  which 
in  a  swift  running  mountain  stream  is  quite  remarkable. 

The  high  stage  of  water  in  the  spring  continues  about  two  months.  Taking  the 
average  neight  during  this  time  as  2  feet  and  the  width  as  30  and  the  velocity 
as  4  miles,  there  flows  by  every  day  a  body  of  water  100  miles  long,  2  feet  deep, 
and  90  feet  wide,  or  more  than  enough  to  irrigate  a  square  mile  of  land  for  a  year 
after  all  allowance  is  made  for  evaporation  during  the  time  it  needs  to  be  held.  There- 
fore daring  the  two  months  ending  the  middle  of  June  ample  water  for  irrigating  60 
•qoare  miles  of  land  could  be  saved  up  by  the  proper  reservoirs. 

For  miles  above  Las  Vegas  Hot  Springs  the  river  enters  a  cafion  100  feet  deep,  T.') 
feet  wide  at  the  bottom,  and  200  feet  at  the  top.    A  dam  constructed  here  at  an  ex- 

Seoae  of  some  $30,000  would  hold  the  before-mentioned  water,  which  could  be  let 
own  as  it  was  needed  on  the  land. 

The  area  of  land  to  be  irrigated  could  also  be  greatly  increased  by  smaller  reservoirs 
OD  the  prairie,  costing  from  $^0  to  (.3^000  each.    For  example,  *l  mWvb^  ov\t>  ou  \>\iA 
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]>Tairie,  from  the  point  where  the  Galllnas  leaves  the  mountains,  afliMi  valley  anils' 
vated  gronnd  coald  be  crossed  by  an  einbankiiient  *2i  feet  high  in  the  ceutur,  ecnitaio- 
ins  13,000  cubic  yards  of  earth/and  costing  $l,r)UO.  This  wonld  prodaoe  ft  stonge 
lake  half  a  mile  in  diameter  and  of  an  average  depth  of  10  feet. 

Four  miles  north  of  the  Galllnas  is  a  smaller  sti-eaiii ;  10  miles  north  of  the  GalliiiM 
is  a  Sapello  of  equal  volume ;  8  miles  farther  north  is  the  Mora,  and  so  on.  Everywhen 
streams  come  forth  from  the  mountains  at  frequent  intervals,  and  if  the  wsiier  wh 
saved  it  would  irrigate  a  belt  of  land  all  along  the  foot  of  the  monutains  from  10  to 
20  miles  in  width.  How  many  thousands  of  happy  homos  would  cover  these  traeti 
now  barren  and  useless. 

The  same  method  of  treatment  just  suggested  continued  to  the  streams  along  (be 
upper  Rio  Grande  would  solve  the  problem  for  that  river. 

In  the  side  caiious  of  the  river  at  the  north  the  waters  should  be  held  that  dow 
come  down  in  devastating  doods,  and  when  the  water  becomes  scarce  a  steady  flow 
could  be  secured  by  releasing  the  water  from  .the  artiHcial  lakes.  The  experimeufi 
made  by  the  Government  on  the  upper  Mississippi  shows  that  such  a  plan  is  practi- 
cable. It  is  what  our  country  needs,  and  is  beyond  the  power  of  private  enterpriae. 
It  is  for  the  gener<il  good,  and  will  render  valuable  a  vast  quantity  of  GovenimeDt 
and.     Therefore  we  ask  the  aid  of  the  General  Government. 


FROM  COMPILED  LATVS  OF  NE'W  MEXICO. 

ACEQUIAS  OK  IIUIIGATING   DITCHES. 

[Filed  by  Goveraor  I.  Bradford  Prmce.l 

Title  1,  Chapter  1. 

Section  1.  No  inhabitant  of  this  Territory  shall  have  the  right  to  constniot  any 
building  to  the  impediment  of  the  irrigation  of  lands  or  fields,  such  as  mills  or  any 
otlu'r  i)roi)erty  tliat  may  obstruct  the  course  of  the  water;  as  the  irrigation  of  the 
llelds  should  be  preferable  to  all  others. 

Sec.  4.  Jn  case  a  community  of  people  desire  to  construct  a  ditch  or  aceqnia  ill  my 
part  of  the  Territory,  and  the  constructors  are  the  owners  of  all  the  land  upon  whien 
said  ditch  or  aceqnia  is  constructed,  in  such  case  no  one  shall  be  bound  to  pay  for 
said  land,  as  all  the  persons  interested  in  the  construction  of  said  ditch  or  aceqoi* 
ar«  to  be  benefited  by  it. 

Sec.  5.  The  course  of  ditches  or  acequias  already  established  shall  not  be  dift* 
turbed. 

Sec.  6.  All  rivers  and  streams  of  water  in  this  Territory,  formerly  known  as  public 
ditches  or  acequias,  are  hereby  established  and  declared  to  be  public  ditenes  or 
acequias. 

Sec.  7.  From  and  after  the  publication  of  this  act,  it  shall  be  the  duty  of  theBSV- 
eral  justices  of  the  peace  of  this  Ten-itory  to  call  together,  in  their  respective  pre- 
cincts, whenever  it  may  be  deemed  convenient,  all  the  owners  of  ditches  or  aceqnisB, 
as  well  as  the  proprietors  of  lands  irrigated  by  any  public  ditch  or  aceqnia,  for  the 
purpose  of  electing  one  or  more  overseers  for  said  ditches  or  acequias  for  the  same 
year. 

Sec.  10.  The  regulation  of  ditches  or  acequias  which  have  been  worked  shall  re- 
main as  they  were  made  and  remain  up  to  this  day. 

Sec.  15.  All  acequias,  public  or  private,  when  completed,  shall  be  the  property  of 
the  persons  who  may  have  completed  such  acequias  or  ditches,  and  no  person  or])e^ 
sons  who  may  desire  to  use  the  waters  of  such  acequias  or  ditches  shall  be  allowed  ao 
to  do  without  the  consent  of  a  majority  of  the  owners  of  such  aceqnies  or  ditches,  and 
upon  payment  of  a  share  proportionate  to  the  primary  cost  of  such  aceqnia  or  ditch 
to  the  amount  of  the  land  proposed  to  bo  irrigated,  or  the  quantity  of  wat«r  proposed 
to  be  used:  Provided^  That  tlio  provisions  of  this  section  shall  not  apply  to  any  ace- 
quias or  ditches,  public  or  private,  that  may  pass  from  the  limits  of  any  one  county 
to  within  the  lines  of  any  other  county. 

Sec.  16.  Where  any  aceqnia  or  ditch,  public  or  private,  passes  from  within  the 
limits  of  any  one  county  to  within  the  linos  of  any  other  county,  such  acequias  or 
ditches,  within  the  proper  precincts  of  their  respective  counties,  shall  be  nnder  the  ex- 
clusive control  and  management  of  the  officers  of  such  )>recinct8  and  conntioH. 

Sec.  17.  All  the  inhabitants  of  the  Territory  of  New  Mexico  shall  have  the  right  to 
construct  either  private  or  common  acequias,  and  to  take  water  for  said  acequlM 
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from  wherever  they  can,  with  the  distinct  understanding  to  pay  the  owner  through 
whose  land  said  acequias  have  to  pass,  a  just  compensation  taxed  for  the  land  used. 

Skc.  18.  If  the  owner  or  owners  of  land  where  a  new  ditch  for  an  acequia  is  to  he 
mncle  ehonld  ask  an  exorbitant  price  as  a  compensation  therefor,  which  shall  not  be 
aatiiftfactory  t>o  the  owner  or  owners  of  such  acequia,  it  shall  be  the  duty  of  the  pro- 
bate Judge  of  the  county  in  which  it  may  occur  to  appoint  three  skillful  men  of  well- 
known  honesty  to  make  an  appraisement  thereof  and  fix  the  compensation,  which 
o&ca  done  shall  be  executed  and  without  appeal. 

8sc.  24.  In  each  precinct  of  this  Territory,  where  public  necessity  requires  it,  an. 
election  shall  be  ordered  and  held  on  the  third  Monday  of  February,  1880.  for  the  re- 
spective directors  of  acequias,  for  each  one  of  such  acequias  as  shall  irrigate  differ- 
ent places,  as  hereinafter  provided. 

Sec.  i^.  The  manner  of  conducting  the  election,  and  the  number  of  overseers,  shall 
be  regalated  by  the  justice  of  the  peace  of  the  precinct,  and  the  only  persons  entitled 
to  vote  at  said  election  shall  be  the  owners  or  renters  of  lands  irrigated  by  said  ditches 
or  acequias. 

Sec.  26.  It  shall  be  the  duty  of  the  overseers  to  superintend  the  repairs  and  exca- 
vations on  said  ditches  or  acequias;  to  apportion  the  persons  or  number  of  laborers 
famished  by  the  proprietors;  to  regulate  them  according  to  the  quantity  of  land  to 
be  irrigated  by  each  one  from  said  ditch  or  acequia ;  to  distribute  or  apportion  the 
water  in  the  proportion  to  which  each  one  is  entitled,  according  to  the  land  culti- 
vated by  him,  also  taking  into  consideration  the  nature  of  the  seed,  crops,  and  plants 
coltivated,  and  to  conduct  and  carry  on  said  distribution  with  justice  and  impar- 
tiality. 

Sec.  29.  The  pay  and  other  perquisites  of  the  overseers  shall  be  determined  by  a 
majority  of  the  owners  of  the  laud  irrigated  by  said  ditch  or  acequia. 

Sec.  35.  All  persons  interested  in  a  common  ditch  or  acequia,  be  they  owners  or 
lessees,  shall  labor  thereon  in  proportion  to  their  land. 

8ec.  3().  All  owners  of  tillable  land  shall  labor  on  public  ditches  or  acequias, 
whether  they  cultivate  the  land  or  not. 

dsc.  37.  It  shall  be  the  duty  of  the  proprietors  to  furnish  each  one  the  number  of 
laborers  required  by  the  overseer,  at  the  time  and  place  he  may  designate,  for  the 
purposes  mentioned  in  the  foregoing  section,  and  for  the  time  he  may  deem  necessary. 

8bg.  4^.  The  penalties  on  those  who  shall  fail  to  sux)ply  the  amount  of  work  due 
by  them,  according  to  the  provisions  of  this  act,  or  the  number  of  laborers  on  them 
apportioned,  or  for  any  violation  of  existing  laws  on  this  subject;  and  those  penalties 
that  are  applicable  under  existing  laws  to  major-domos  shall  be  the  same  that  shall 
be  applied  in  these  cases,  and  they  shall  be  executed  and  hues  shall  be  disbursed  in 
the  same  manner. 

8rc.  49.  All  currents  and  sources  of  water,  snch  as  springs,  rivers,  ditches,  and  cur- 
renta  of  water  flowing  from  yatural  sources  in  the  Territory  of  New  Mexico,  shall  bo 
and  they  are  by  this  act  declared  free,  in  order  that  all  persons  traveling  in  tliis  Ter- 
ritory shall  have  the  ri^ht  to  take  water  therefrom  for  their  own  use  and  that  of  the 
aoimala  under  your  charge :  Frovidedy  That  the  word  traveler  shall  not  in  any  man- 
ner extend  to  persons  who  travel  with  a  large  number  of  animals,  for  in  that  case 
they  shall  not  use  the  water  of  any  spring  belonging  to  any  individual  without  hav- 
ing first  obtained  the  express  consent  of  the  owner :  »  »  »  Provided  furtlier,  That 
tib^  shall  in  no  manner  apply  to  wells  in  this  Territory :  Provided  further^  That  this 
act  shall  not  be  applicable  to  ponds  or  reservoirs  of  water  that  persons  may  construct 
fat  their  own  proper  use  and  benefit,  and  no  person  under  pretext  of  title  to  said 
aoarces,  springs,  rivers,  or  ditches  shall  have  the  right  to  embarrass  and  hinder  or 
niolest  any  transient  person  or  traveler  in  or  at  the  time  of  taking  the  water  for  his 
proper  use  and  giving  water  to  his  animals. 

8ec.  52.  It  shall  be  the  duty  of  the  major-domos  of  ditches  and  the  commissioners 
of  the  same  to  prosecute  all  persons  who  shall  violate  the  provisions  of  this  act. 

Title  18,  Chapter  1. 

Section  1305.  The  different  communities  or  Pueblos  of  Indians  residing  within  our 
Mttleuieuts  shall  be  subject  to  render  their  services  in  working  the  acequias  and  high- 
ways in  which  they  have  the  common  use  of  the  water  of  said  acequias  with  the  im- 
mediate citizens  to  their  Pueblos,  and  enjoy  at  the  same  time  the  benefit  and  comnier- 
oial  traffic:  Frowidedf  That  in  such  service  they  shall  be  entirely  subject  to  the  laws 
now  in  force  on  both  branches  of  roads  and  acequias. 

Id  addition  to  the  foregoing  there  prevails  among  the  Pueblo  Indians  of  New  Mex- 
ico the  custom  of  annually  electing  a  mjaor-douio  by  all  interested.  He  has  control 
over  the  distribution  of  the  water  and  calls  out  the  help  required  for  repairs,  eto.| 
much  in  the  same  manner  as  practiced  among  the  Mexicans. 
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MINING  AND  WATER  KIGUTS. 

■ 

Section  5,  article  14,  adopted  as  part  of  the  proposed  State  const! tation  by  the  eonr 
stitutional  convention  which  met  at  Santa  F6,  N.  Mex.,  September  3,  1881). 

Whenever  by  priority  of  possession  rights  to  the  use  ot  water  for  mining,  agri- 
culture, manufacturing,  or  other  purposes  have  vested  and  accrued  the  possessors  and 
owners  of  such  vested  rights  shall  be  maintained  and  protected  in  the  same,  and  the 
right  of  way  for  the  construction  of  ditches  and  canals  for  the  purposes  herein  spee- 
ified  is  acknowledged  and  confirmed  subject  to  the  restrictions  of  this  oonstitation 
as  to  taking  property  for  public  or  private  use. 


LIST  OF  WATER  AUD  IRRIGATION  INCORPORATIONS. 
[Filed  by  the  Secretary  of  Territory.  1 


Albaqnerqne  Consolidated  Water- Works  Com* 

fany. 
e  Albaqaerqae  Land  and  Water  Company. 

The  Albnqnerque  Mountain  Water  Company. 

The  Aqua  Pura  Company  of  Las  Yegas. 

Albuquerque  Water- Works    Company  (consoli- 
dated). 

Albuquerque   Water- Works   Company  (The   A 
Mountain). 

The  Albuquerque  Water  Company. 

The  Albuquerque  Water-Snpply  Company. 

The  Albuquerque  Water- Works  Company. 

The  Cerrillos  Gas  and  Water  Company. 

The  Cerrillos  Gas  and  Water  Company. 

The  Cerrillos  Gas  and  Water  Company. 

Citizens'  Water- Works  Company. 

La  Campania  de  Asna  Cristalina  de  Mnnantial. 

The  Deminz  Artesian  Water  Company. 

The  Dark  (Tafion  Water  Company. 

The  Doming  Water- Works  Company. 

The  Gavilan  Ditch  and  Water  Company. 

Gallinas  Canal  and  Water-Storage  and  Irrigation 
Company. 

Gila  River  Ditch  and  Water  Company. 

Hot  Springs  Water- Works  and  Railway  Company.- 

Kingston  Irrigating,  Mining,  Milling,  and  General 
Water-Snpply  Company. 

Kingston  Water  Company. 

Las  Crnces  Water- Works  Company. 

The  Lordsburg  Water- Works. 

Moreno  Water  and  Mining  Company. 

The  New  Mexico  Water  (Company. 

Pecos  and  Placer  Water-Pipe  Company. 

The  Raton  Water  Company. 

The  RoHwell  Water  Company. 

The  Santa  F6  City  Water- Works. 

The  San  Juan  Water  Company. 

Sandia  Water  Company. 

Santa  F6  Water- Works  Company. 

The  Santa  F6  Water  and  Improvement  Company. 

Silver  CJity  Water  Company. 

Sierra  Madre  Water,  Mming,  and  Reduction  Com- 
pany. 

Silver  Madre  Water,  Minhig,  and  Reduction  Com- 
pany. 

Socorro  Water  Company. 

The  Springer  Water  Company. 

The  Springer  Water- Works  and  Railway  Com- 
pany. 

Tuerto  Water  Company. 

The  Water  and  Improvement  Company. 

New  Mexico  Water  and  Immigration  (!!ompany. 

New  Mexico  Water  and  Irrigation  Company. 

The  Silver  City  Water- Works. 

Socorro  Water- Works  Company. 

Albuquerque  Ditching  and  Irrigation  Company. 

Albuquerque  Irrigating  and  Ditch-Improvement 
Company. 

Albuquerque  Irrigating,  Canal,  and  Land  Com- 
pany. 

Albuquerque  Irrigating,  Canal,  and  Land  Com- 
pany. 

Animas,  La  Plata  and  San  Juan  Irrigating  Canal 

Company. 
Benmlillo  Ditch  and  Irrigating  Company. 
Black  Hirer  Ditch  Company, 


The  Bowman  Irrigation  Company. 

Black  River  Ditch  Company. 

B.  R.  Cafion  Ditch  Company. 

The  *'B.R."  Cafion  Ditch  (Jompany. 

The  Cabresto  Ditch  and  Irrigation  ConipaDy. 

The  Chama  Valley  Mill  and  Irrigating  Ditch  Con- 

pany. 
The  Detroit  and  Rio  Grande  Reservoir  and  Ftpe 

Line  Company. 
Echo  Irrigating  Ditch  Company. 
Eureka  Irrigating  Ditch  Company. 
The  Guadalupe  Yalley  Irrigating  and  IfiDinie 

Company. 
McDermptt  Irrigating  Ditch  Company. 
McDermbtt  Irrigating  Ditch  Company. 
Mesilla  Valley  Irrigation  Company. 
The  Mountain  Irrigation  Company. 
The  New  Mexico  Irrigating  and  Land  Compny. 
The  People's  Ditch  and  Irrigation  Company. 
The  Pecos  Irrigation  and  Investment  Compaoy. 
Penasco  Tank,  Irrigating  and  Ditoh  Compaay. 
Reservoir  Irrigating  Company. 
Rio  Grande  Irrigation  and  Colonization  Cimmay. 
The  Rio  Grande  Irrigating  Canal,  Land,  and Ut0 

Stock  Company  of  New  Mexico. 
The  Rio  Grande  Irrigating  and  Improvement  Gctt- 

pany. 
The  Rio  Grande  Irrigation  and  Ditoh  Company. 
Santa  F6  Irrigation  and  Colonization  Cmnpany. 
The  Santa  CruE  Land  and  Irrigation  Company. 
Socorro  Connty  Irrigating  ana  Agricnltual  !■• 

provement  Company. 
Tlie  Socorro  Ditch  and  Irrigating  Company, 
The  South  Spring  River  Land  and  Irrigation C(Nfr 

pany. 
Una  de  Gato  Canal  and  InHgating  Company. 
Water  Cafion  Stock  and  Irr&ating  ComiMmy. 
Western  Union  Cattle,  Lana  and  Irrigation  CJoB' 

pany. 
New  Mexico  Irrigation  Company. 
New  Mexico  Irrigating  Canal  Ciompany. 

DITCH  COMPANISS. 

American  Bend  Ditch  Company. 

Bosque  Grande  Ditch  Company. 

The  B.  R.  Cafion  Ditch  Company. 

The  Dark  Cafion  Ditch  Company. 

The  Farmers'  Ditch  Company. 

The  Fort  Sumner  Land  and  Ditch  (}ompaoy. 

Fresnul  Ditch  and  Improvement  (Company. 

George  Danner  Ditch  Company. 

Good  Bend  Ditch  Company. 

Groylands  Ditch  Company. 

The  Guiidalonpe  Valley  Ditch  Company. 

Hondo  Falls  Ditch  Company. 

The  Island  Crossing  Ditch  Company. 

Tho.  Largo  Land  and  Ditch  Company. 

LaPlata  Indian  Ditch  Comjumy. 

Lea  &.  Cockrell  Ditch  Company. 

The  Lincoln  Counl^  Ditch  Company. 

Lower  F«  lix  Ditch  Comjmny. 

Minibreu  Ditch  and  Pipe  Line  CompMiy. 

Tho  Minibres  Canal  Company. 

M-inibxea  Rivear  Canal  Comp«Dy« 
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Valley  Canal  Land  and  Improvemont 

»y- 

lean  Artesian  Well  Company, 
h  Spring  River  Ditcli  Compauy. 
West  Dit<;h  Company, 
adera  Ditch  Company, 
antain  Ditch  Company. 
8  Kiver  Ditch  Company. 

Placer  Mining  and   Ditch  Company. 
)  of  namei.) 
lley  Ditch  Company,  of  Iiincoln  County, 

8  Valley  Land  and  Ditch  Company, 
tch  Company. 

0  Ditch  Company. 

1  and  Salt  Lake  Ditch  Company, 
raid**  Ditch  Company. 

Lrznl  Ditch  Company, 
de  Ditch  Company. 


Rio  Hondo  Ditch  Company. 

The  Rio  Grande  Placer  Ditoh  Company. 

Rio  Grrando  Pecos  and  Ortiz  Grant  Canal  Com- 
pany. 

Rio  Pecos  and  Salt  Lake  Ditch  Company. 

Rook  Corral  Ditch  Company. 

San  Jose  Ditch  Association. 

San  Jaan  South  Side  Canal  Company. 

The  San  Juan  Canal  Company. 

The  San  Juan  Land  and  Canal  Company. 

San  Antonio  and  Placer  Mining  and  Ditch  Com* 
pany. 

The  San  Simon  Cattle  and  Canal  Company. 

The  SpringJ^alley  Ditch  Company. 

The  tJnionDitch  Company. 

Rio  Grande  Valley  Water  Company. 

The  La  Plata  Ditch  Company,  of  Colorado. 

Jacarilla  Mining  and  Water  Company. 


]MENT  OF  GEORGE  M.  KELLOGG,  M.  D.,  OF  DEMINQ,  N.  MEX. 

rd,  even  of  an  out-door  nataralist,  can  be  needed  to  emphasize  the  importanoe 
latter  your  committee  has  in  hand.  But  as  germane  to  the  primary  line  of 
aestivation,  I  respectfully  call  your  attention  to  another  subject  also  deserv- 
BonsuUration  of  your  body.  I  refer  to  the  natural  productions  of  these  upland 
id  mountains,  and  would  suggest  an  investigation  as  to  the  plant-life  adapted 
tal  conditions  here  present — the  vegetation  which  with  a  modicum  of  irri- 
rould  prove  the  most  profitable  and  satisfactory.  It  would  be  in  place — an 
din  to  the  nature  and  value  of  products  found  in  regions  analogous  to  this,  as 
l>es  of  Asia,  the  plains  of  Tartary,  Pertia,  and  Arabia.  Many  of  the  choicest 
iiedicines  and  condiments  originated  in  those  lands,  and  mignt  with  great  ad- 
be  introduced  here.  There  are  many  native  products  the  collection  of  which 
B  valuable,  and  tbe  best  methods  of  their  cultivation,  where  cultivation  should 
racticablc,  would  constitute  an  inquiry  of  rare  importance.  I  refer  to  such 
I  the  yucca  or  amoli,  the  mesquite,  as  tree  or  bush,  and  the  cafiaigre-plant,  so 
mnin. 

the  Irish  potato,  as  is  now  generally  believed,  originated  in  New  Mexico,  it 
ach  here  in  this  land  of  sunshine,  with  but  a  modicum  of  irrigation,  its  highest 
nent.  There  might  be  initiated  the  successful  cultivation  of  medicinal  rha- 
l  the  best  quality  of  gum-opium,  which  now  are  produced  only  in  the  high  and 
18  of  the  Ejistern  Continent. 

■tgetation  of  these  upland  plains  should  be  sedulously  studied.  There  are 
rees  and  shrubs  which  would  fiourish  with  a  slight  help  from  irrigation.  It 
rhich  should  be  selected  for  the  growing  of  timber  and  shade  trees.  I  would 
ze  this  because  of  some  iisagos  noticeable  in  this  country,  such,  for  instance, 
iltivation  of  the  cotton,  wood,  an  enormous  water  consumer  of  little  value  as 
r  fuel.    A  species  of  black  walnut,  here  indigenous,  is  well  worthy  of  cultiva- 

its  fruit  and  timber.  In  the  mountains  where  there  is,  in  some  places,  an 
r  moisture,  such  trees  as  tlio  cottou,  wood  are  permitted  to  usurp  the  ground 
rees  a  hundred  times  more  valuable  for  shade,  timber,  and  fruit  might  be 
rith  marked  success. 

it  is  considered  that  a  majority  of  the  medicinal  plants  and  a  large  moiety  of 
ed  by  man  as  food,  bad  their  origin  in  the  high  and  dry  parts  of  the  earth, 

in  western  phrase,  find  '*  a  pointer ''  to  moderate  our  zeal  in  endeavoring  to 

the  highly- watered  alluviums  in  agricultural  products. 

is,  in  this  country,  an  abundant  plant,  which  seems,  in  flavor  and  from  the 

)  of  thein,  a  fair  substitute  for  China  tea.     Doubtless  the  tea  plant  itself  might 

here  as  well  as  some  of  the  hardier  varieties  of  Arabic  ooffee. 

Id  respectfully  memorialize  Congress  to  establish  botanic  gardens  and  labora- 

)r  the  thorough  investigation  of  the  native  products  of  our  country,  and  for 

ful  selection  of  the  exotics  adapted  to  the  various  sections.    The  fair  returns 

ig  to  the  country  from  scientific  fish-culture  now  fostered  by  the  Government, 

iragement  for  analogous  work  as  to  plant-life.    And  such  work  should  be  in- 

«d  before  the  utter  extermination,  as  now  threatened,  of  many  valuable  spe- 
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STATEMENT    OF    JOHN    SYMINGTON,    ACTING   ASSISTANT    SOR- 

GEON.  OP  PORT  MARC7. 

The  Santa  F^  River  rises  in  the  monntains  north  and  east  of  Santa  F6,  flows  in  a  direc- 
tion almost  west,  until  it  reaches  the  Rio  Grande,  distant  some  30  miles.  At  present 
some  1*2,000  acres  are  under  a  high  stale  of  cultivation,  the  water  supply  being  con- 
ducted by  a  syHtem  of  ditches  (many  of  which  antedate  the  Spanish  conqaost)  taken 
from  the  stream  above  the  town.  A  thoroughly  accurate  test  of  the  volume  of  water 
available  has  never  been,  taken,  &b  in  addition  to  the  numerous  irrigating  ditches  de- 
rived from  the  river,  a  dam  has  been  thrown  across  the  river  3^  miles  above  the  city, 
from  which  the  town  is  supplied  by  mains,  but  a  rough  estimate  of  the  volume  of 
water  flowing  past  a  point  below  the  last  important  ditch,  will  show  that,  could  it 
be  utilized  a  large  portion  of  the  50,000  acres  of  land  adjoining  the  valley  could  be 
brought  under  cultivation.  Successful  efforts  to  cultivate  these  lands  have  been 
made,  and  in  all  seasons  of  a  fair  rain-fall  they  have  produced  abundantly  the  asaal 
cereals  and  some  of  the  products  of  lower  altitudes.  The  soil  being  of  a  reddish  loam 
and  capable  of  retaining  moisture,  has  induced  the  establishment  of  rude  storage-reser- 
voirs at  points  where  the  rain-fall  from  the  adjacent  foot-hills  could  be  collected,  afid 
are  made  by  throwing  the  earth  on  a  cribbing  of  stakes,  brush  and  bowlders,  built  in  a 
circlular  form,  at  the  rim  of  which  are  planted  willows,  which  in  growinc  till  tho  iii" 
tei-stices  of  the  cribbing  with  a  thick  growth  of  roots,  thus  giving  stability  to  the 
structure;  the  bottom  is  made  impervious  to  water  by  driving  cattle  or,  preferably, 
sheep  around  the  inclosure  until  the  earth  becomes  thoroughly  packed  to.  the  depth 
of  several  inches,  and  many  reservoirs  so  made  have  served  the  purpose  of  their  con- 
struction for  many  years,  without  the  necessity  of  repair  or  loss  of  water,  save  by 
evaporation.  With  each  shower  they  are  refilled,  or  their  contents  added  to,  and  fre- 
quently insure  the  safety  of  a  crop  during  a  critical  season. 

These  several  enterprises  show  conclusively  the  feasibility  of  the  scheme  of  water 
storage,  as  during  the  spring  months  the  river  is  filled  with  water  from  melting  snows, 
and  in  the  latter  part  of  July  and  August,  at  the  time  of  the  greatest  preoipitatioo, 
the  stream  often  causes  great  damage  to  its  banks  from  overflow.  Of  all  this  water  not 
one-fourth  is  utilized,  and  it  is  the  observance  of  this  fact  that  induces  me  to  belieye 
the  application  of  storage  dams  and  ditches  to  keep  them  filled  would  be  the  meaos 
of  reclaiming  from  50,000  to  75,000  acres  of  valuable  lands  adjacent  to  Santa.  F^,  the 
greatest  portion  of  which  are  subject  to  entry,  and  from  their  situation  easily  irrigated 
and  ca])able  of  producing  good  crops,  for  which  a  ready  market,  can  be  found  in  the 
adjacent  growing  mining  towns  of  Cerrillos  and  San  Pedro.  Many  natural  sites  foE 
reservoirs  exist,  as  in  arroyos  with  rocky  and  precipitous  sides,  where  no  great  cost 
would  be  incurred  in  their  construction,  and  which  would  be  filled  from  the  rain-fail) 
and  a  succession  of  sucli  reservoirs  could  be  constructed,  connected  by  ditches,  which 
passing  in  close  jnoximity  to  the  foot-hills,  would  render  auxiliary  what  water  fell  ob 
them,  as  frequently  showers  do  not  extend  to  the  plains. 

STATEMENT    OF   THOMAS     CRUSE,    FIRST    LIEUTENANT,    SIXTH 

CAVALRY,  OP  PORT  STANTON. 

There  is,  bordering  on  the  Pecos,  to  the  eastward  of  Fort  Stanton,  a  plain  aboatSO 
miles  wide,  and  wherever  water  has  been  put  over  the  land  the  results  «^  simplj 
wonderful.  The  crops  are  varied,  command  excellent  ])rlces,  and  the  fmita  gto* 
well,  except  semi-tropical  varieties.  Peaches  and  sweet-potatoes  especlsJly  seom  to 
be  suit(5d  to  that  locality  Jind  thrive  in  the  soil. 

There  is  at  present  in  the  vicinity  of  Koswell,  N.  Mex.,  about  200,000  acres  of  thi 
very  finest  land,  that  1  think  would  be  a  good  subject  for  discussion  by  the  honorable 
commission,  and  some  attempt  on  the  part  of  the  Government  to  reclaim.  In  Vkf 
opinion,  this  can  be  most  readily  done  by  sinking,  say,  three  artesian  wells,  10  miki 
apart,  in  order  to  demonstrate  whether  or  not  water  can  be  obtained  in  that  way. 

That  the  eilbrt  in  that  direction  will  be  rewarded  1  am  led  to  believe  from  the  offc' 
ure  of  the  surrounding  country  and  the  very  curious  water  system  that  exists  ill  tif^ 
vicinity  of  Roswell.  This  is  seen  in  the  rough  sketch  hereto  appended.  A  word  ift 
explanation  of  the  sketch.  The  El  Capitan  Mountain  is  very  high  and  has  snow  on 
it;  still  there  are  no  streams  flowing  from  it.  In  the  vicinity  of  Roswell  no  less  than 
six  good-sized  streams  gush  froui  the  surface  of  the  almost  level  plain  and  flow  into  the 
Pecos,  about  9  miles  away.  Enough  water  is  obtained  from  these  streams  by  irrigat- 
ing ditches  to  coyer  about  60,000  acres.  My  idea  is  that  one  of  the  three  artesian  wells 
would  tap  the  subterranean  lake  which  feeds  the  large  streams  at  Roswell,  and  Ical- 
oalate  that  $1 0, 000  would  settle  the  matter  one  way  or  the  other.    I^orth  Sjpring  Biver 
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»oat  30  feet  wide,  6  to  8  feet  deep,  and  runs  at  the  rate  of  8  miles  per  hoar.  South 
Dg  River  is  ahoat  the  same  size,  and  the  three  Barendas  flow  about  one  third  as 
h  water. 


DISTANCES. 

Stanton  to  Boswell,  74  miles. 

Boswell  to  Pecos,  9  miles. 

Boswell  to  proposed  Artesian  Wells  about  25  miles. 

Plain  38  hy  23  miles,  hut  not  aU  available  for  cultivation. 


ATEMENT  OF  E.  H.  KELLOGG,  ENGINEER   OF   THE 

LAND  GRANT  COMPANY  OF  RATON. 


MAXT77ELL 


am  in  receipt  of  your  favor  of  the  15th  of  June,  with  inclosure  of  letter  from  Mr. 
hard  J.  Hinton,  expert  of  the  Senate  Committee  on  Irrigation,  requesting  informa- 
i  as  to  the  irrigating  enterprises  in  which  your  company  has  been  engaged.  I 
6  pleasure  in  complying  with  the  request,  the  more  that  the  subject  is  one  of  deep 
irest  to  me,  both  as  engineer  and  citizen,  and  I  am  confident  that  the  results  of 
I  investigation,  by  the  collection  and  dissemination  of  valuable  information,  wUl 
omplish  a  very  decided  advance  in  the  intelligent  development  of  the  Rocky  Mount- 
region. 

desire  to  preface  my  report  with  the  remark,  that  within  the  year  during  which 
ive  been  engaged  on  the  irrigation  systems  of  the  Maxwell  Grant  the  time  has 
D  almost  whoUy  devoted  to  construction  and  so  little  of  it  to  practical  operation, 
k  I  shall  be  unable  to  answer  many  of  the  most  important  questions  out  of  my  own 
«rienoe,  except  so  far  as  experience  under  parallel  conditions  elsewhere  enables 
to  speak  with  certainty. 

lie  Maxwell  Grant  occupies  the  north  central  portion  of  New  Mexico,  and  em- 
ses  an  area  of  1,714,000  acres  of  mountain  and  prairie  land,  with  a  border  on  the 
It  of  a  range  of  mountain  peaks,  many  of  which  reach  an  elevation  of  nearly  14,000 
^ above  the  sea.  Between  this  range  and  the  plains  lies  a  broad  band  of  foot-hills, 
bh  bnt  for  their  nearness  to  the  main  range  would  rank  as  mountains.  This  re- 
ft is  cenerally  covered  with  heavy  timber  of  pine,  spruce,  cedar,  and  pifion.  Near 
•  hSMLwaters  of  the  main  streams  which  drain  this  area  are  numeroua  o^«ii  v^xVla 
intter  or  less  extent.    The  foot-hill  belt  ceases  abruptly  at  the  'wefi^TH  ^^^  ol 
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the  plains,  sharply  defining  the  limits  of  the  two  topographical  extremes — ^prairie  and 
mountain.  Through  their  several  cafions  a  namber  of  water-coorses  discharge  t^e 
accumulated  rain-tall  of  the  hill  region  and  through  the  leading  channels  into  the 
main  artery — the  Red  or  Canadian  River. 

The  prairie  landH  have  till  now  been  utilized  only  as  gnuzing  lands,  while  their  ag- 
ricultural possibilities  have  been  wholly  ignored.  The  signal  success  which  has  at- 
tended the  efforts  to  redeem  the.  so-called  arid  lands  of  Colorado  encouraged  the 
owners  of  this  grant  to  inaugurate  a  system  of  irrigation  works  with  a  view  to  in- 
creasing the  productive,  and  necessarily  the  selling  value,  of  lands  till  then  of  nom- 
inal value  only.  In  pursuance  of  this  plan  surveys  were  made,  and  all  available  data 
concerning  water  supply,  climate,  soil,  etc.,  were  collected.  These  latter  were  meager 
enough,  since  no  systematic  record  had  been  kept  and  the  reports  of  the  oldest  inhab- 
itant were  tinged  by  the  extent  to  which  he  had  been  prosperons  or  afflicted  in  the 
time  covered  by  his  residence  here.  Some  were  so  impressed  by  the  drought  of  a  cer- 
tain year  as  to  be  unable  to  recaU  an  offsetting  wet  one.  Others  could  only  remember 
those  years  when  abundance  of  rain  made  irrigation  unnecessary.  From  the  average 
of  this  curious  medley  of  reports  the  opinion  was  reached  that  the  mean  annual  pre- 
cipitation here  was  not  less — probably  greater — than  that  of  regions  where  successful 
agriculture  is  practiced  in  Colorado  and  Utah,  and  that  if  even  a  decent  moiety  of 
this  water  could  be  saved,  a  very  large  body  of  land  could  be  reclaimed. 

With  no  more  definite  facts  than  these  it  was  decided  to  proceed.  As  a  result  we 
have  the  two  completed  systems  definitely  described  below.    First : 

THE  SPRmOER  SYSTEM. 

This  system  draws  its  supply  from  the  Cimarron  River,  at  a  point  13  miles  north- 
west of  the  town  of  Springer.  It  begins  with  a  canal  20  feet  wide  on  the  bottom, 
with  slopes  of  1  to  1  and  a  fall  of  5.28  feet  per  mile,  capable  of  carrying  a  depth  of  4 
feet  and  discharging  approximately  400  cubic  feet  of  water  per  second.  At  the  end 
of  6  miles  a  branch  is  diverted,  and  conducted  in  a  flume  down  to  the  first  of  a  series 
of  natural  lake  beds  90  feet  below  the  main  ditch.  These  lake  beds  are  arranged 
by  nature  so  that  water  can  be  drawn  through  the  whole  chain  to  the  lower  (No.  6) 
by  the  simplest  means.  No.  7  (see  plat)  is  artificial,  being  formed  by  an  embank- 
ment across  a  low  valley.  From  this  in  turn  a  ditch  10  feet  in  width  carries  water 
to  the  lands  about  Springer. 

From  the  point  of  first  departure  the  main  line  is  reduced  to  12  feet  in  width,  but 
increased  in  fall  to  7.6  feet  per  mile,  following  a  ridge  or  divide,  which  necessitates 
several  "  drops"  of  simple  but  novel  construction.  This  is  called  the  "  Hij^h  Line," 
and  is  about  8  miles  long.  Continued  under  the  name  of  the  North  High  Line  about 
13  miles,  and  gradually  reduced  from  10  to  6  feet  in  width,  the  Red  River  Valley  is 
reached. 

The  system  as  now  completed  consists  of  47  miles  of  main  and  distributing  ditches, 
four  reservoirs  of  40  acres  each,  averaging  6  feet  in  depth ;  one  of  62  acres,  6  feet 
deep ;  and  one  of  475  acres,  9  feet  deep.  The  entire  plant  is  designed  to  serve 
20,000  acres  with  competent  irrigation.  The  total  cost  of  this  plant  will  be  approxi- 
mately $60,000,  or  $3  per  acre,  on  the  land  redeemed. 

The  details  of  construction  are  of  the  simplest  order ;  lines  are  laid  in  tangents 
and  regular  curves ;  banks  are  built  2  feet  above  high-water  mark,  with  bermes  of  4 
feet ;  wood- work  is  substantially  framed  and  coal-tar  is  used  liberally  on  all  bearings. 
The  outlet  to  the  large  reservoir  is  a  masonry  conduit  with  two  iron  valve-gates  and 
flap-gates  at  head  for  emergencies ;  heavy  masonry  bulk-heads  are  erected  at  nead  and 
foot  of  conduits.  The  embankment  is  built  with  a  width  of  12  feet  on  top,  inner 
slope  3  to  1,  outer  slopes  1|  to  1.  It  is  4,000  feet  long  and  28  feet  high  at  nighest 
point ;  overflow  weirs  at  either  end  each  16  feet  in  width,  2  feet  below  high- water 
mark  and  8  feot  below  top  of  bank,  insures  against  any  possibility  of  surcharge. 

THE  YERMEJO  SYSTEM. 

The  Vermejo  system  is  essentially  one  of  storage.  The  main  canal  (20  feet  wide  on 
bottom,  4  feet  deep,  fall  5.28  feet  per  mile)  taps  the  Vermejo  River  near  John 
B.  Dawson's  house,  above  the  mouth  of  the  Vermejo  Cafion,  and  at  the  end  of  9 
miles  begins  to  feed  lakes  Nos.  4,  5,  6,  7,  and  8 ;  at  12  miles  it  flows  through  lake  No. 
1,  and  at  13  miles  discharges  into  the  Laguna  Madre.  At  the  ninth  mile  the  width  is 
reduced  to  18  feet ;  at  the  eleventh  mile  to  16  feet,  and  the  grade  doubled. 

In  this  line  there  are  five  drops,  aggregating  nearly  100  feet  in  all,  but  in  two  oases 
the  water  is  allowed  to  run  wild  over  the  sod.  The  essential  feature  of  the  wooden 
drops  is  the  tub  sunk  below  the  lower  level  in  which  aU  the  turmoil  of  falling  water 
is  exhausted. 

Water  is  drawn  through  the  Laguna  Madre  into  main  laterals  to  the  north  and 
eonth;  former  eappliea  Lagnna  Rodondo,  Moccasin  Lake,  and  Nos.  15, 13, 14,  and  iSt 
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The  soath  lateral  runs  south  ahout  3  miles  and  then  unites  with  a  lateva]  from\i^l^ill'\ 
chain  of  lakes  first  mentioned.  This  arrangement  places  the  lands  south  and  e; 
under  seven  lakes.  Enough  of  the  lateral  system  and  lake  improYement  has  heen 
done  to  supply  all  demands  for  this  year.  The  only  novelty  in  the  way  t>t'  eoHstpiiG-' 
tion  on  this  system  is  in  the  employment  of  wood  pipe  running  under  vicious  ravines 
instead  of  overhead  flumes.  These  pipes  are  6  feet  in  diameter,  and  are  constructed 
at  the  place  where  they  are  used  of  staves  of  Texas  pine,  handed  with  steel  rods,  10 
to  18  inches  apart.  Sufficient  fall  is  given  between  receiving  and  discharging  eiidii 
to  insure  a  powerful  flow.  Floods  pass  harmlessly  over  these  pipes,  and  being 
thoroughly  painted  inside  and  out  with  coal-tar,  are  very  durable.  I  estimate  their 
life  at  twenty  years.  At  the  seventh  mile  of  the  main  line,  and  at  the  head  of  the 
second  drop,  alJii^h  line  lateral,  8  miles  in  length,  carries  water  to  Crow  Creek. 

This  system  is  aesigned  to  serve  30,000  acres  of  land,  although  the  river  is  somewhat 
smaller  than  the  Cimarron ;  the  remarkable  number  and  sizes  of  the  natural  storage 
basins  scattered  over  the  tract  making  this  increase  of  service  possible.  All  the 
eighteen  lakes  will  be  re-enforced  by  em]:>ankments  at  an  early  day,  and  their  capaci)ty 
fully  doubled.  The  total  cost  of  construction  to  date  is,  approximately,  (^,000,  or 
$1.87  per  acre.    This  cost  is  considered  phenomenally  low. 

SUPPLY. 

The  Cimarron  and  Vemiejo  Rivers  head  against  the  main  range,  bnt  many  impor- 
tant branches  run  into  them  from  the  foot-hill  country  north  and  south.  The  total 
area  of  mountain  country  drained  by  these  river  is,  approximately,  250,000  acres.  A 
very  considerable  part  of  this  area  is  subject  to  very  heavy  falls  of  rain  and  snow, 
which,  except  on  occasional  *' off  years,"  insure  a  very  large  and  steady  flow,  besides 
many  severe  floods.  The  climatic  habit  of  the  region  seems  to  be  fairly  defined.  An 
early  spring  thaw,  supplemented  by  rain  and  soft  snow,  mark  the  months  of  February, 
March,  and  April  as  a  high^stage  period ;  May  and  June  are  generally  destitute  of 
rain,  but  the  extra  heat  attacks  the  snow  reserves,  and  the  high  stage  is  fairly  main- 
tained. During  July  and  August  frequent  rains  may  be  expected,  making  the  lessen- 
ing river  flow  of  small  importance  to  the  farmer.  September  and  October  are  bright, 
open,  and  dry,  and  enough  water  to  complete  the  last  watering  of  meadows  and  ft'ult^ 
trees  can  be  pretty  safely  relied  upon.  Neither  of  the  streams  mentioned  has  been 
syst-ematically  gauged,  and  their  variable  flow  makes  estimation  little  better  than 
guess-work.  In  llSs  the  Vermejo  held  its  high  stage  from  May  1  to  August  1,  and 
low  water  was  not  reached  till  Septemuer.  During  the  same  year  the  Cimarron  main- 
tained a  strong  flow  throughout  the  season.  So  far  this  year,  owing  to  the  absence 
of  snow  in  the  mountains,  there  has  been  no  rise  of  any  consequence  in  the  Vermejo, 
though  the  Cimarron  ran  strongly  from  February  15  to  May  1.  It  is  now  even  lower 
than  the  Vermejo. 

SOIL. 

The  soil  is  very  uniformly  a  close-grained  clay,  of  great  depth ;  it  is  easily  satu- 
rated, and  retains  moisture  excellently.  In  point  of  fertility  the  new  experiments 
on  the  Max  we'll  farm,  on  the  Vermejo,  promise  nobly.  Alfalfa  and  almost  all  kinds  of 
grain,  large  and  small  fruits,  and  vegetables,  are  in  excellent  condition,  and  the 
showing  is  remarkable  for  entirely  new  land. 

DUTY  OP  WATER. 

On  this  subject  much  has  been  said  and  written,  more  or  less  directly  to  the  point, 
but  the  very  great  diversity  of  opinion  arisiiig  from  the  almost  infinite  variations  of 
conditions  of  soil,  climate,  crops,  and  seasons,  as  well  as  the  degrees  of  intelligence 
with  which  water  is  applied,  make  it  impossible  to  formulate  any  standard  gauge. 
Our  experience  on  the  Maxwell  grant  is  too  young  yet  to  give  us  any  definite  or  re- 
liable data.  It  is,  therefore,  only  an  opinion  of  my  own  that  1  cubic  foot  per  second, 
flowing  constantly  through  the  irrigating  season,  will  serve  40  acres  the  first  year, 
.'K)  acres  the  second  and  third,  60  the  fourth,  with  a  possible  rise  to  80  acres  under  the 
best  conditions.  It  would  be  quite  safe,  I  believe,  to  set  the  figure  at  60  acres,  for  an 
average  of  a  number  of  seasons. 
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STATEMENT  OF  THE  RIO  PECOS  IRRIGATION  AND  CANAL  ENTER- 

PRISES. 

The  Rio  Pecos  rises  in  the  northem  part  of  Now  Mexico,  northeast  of  Santa  F^. 
It  flows  in  a  southeasterly  direction  to  the  neighborhood  of  Fort  Sumner,  and  then 
a  little  east  of  south  across  the  territorial  line  into  Texas,  finally  forming  a  Janction 
with  the  Rio  Grande. 

It  is  a  mountain  stream,  subject  to  alternate  flood  and  drought,  until  it  reacheB  the 
neighborhood  of  Roswell,  N.  Mex. ;  thence  for  100  miles,  in  a  due  south  line,  it  ranB 
a  tortuous  course  of  probably  i^O  miles,  receiving  at  intervals  large  quantities  of 
spring  water. 

These  springs  generally  flow  into  it  along  its  bed,  following  the  general  limestone 
strata  of  the  country. 

They  represent  the  drainage  from  the  eastern  slopes  of  theCapitan,  Sierra  Blanca, 
Sacramento,  and  the  Guadalupe  Mountains,  and  the  waters  of  the  upper  river  which 
disappear  below  Fort  Sumner. 

Careful  measurements  show  that  the  permanent  supply  is  sufficient  to  fill  both  of 
the  canals  now  in  course  of  construction,  and  calculated  to  carry  1,600  cubic  feet  per 
second,  or  80,000  miners^  inches. 

The  drainage  area,  or  catchment  basin  of  the  Rio  Pecos,  within  the  Territory  of 
New  Mexico,  and  available  for  irrigation  purposes,  is  approximately  20,000  square    : 
miles,  at  varying  altitudes  from  3,000  to  11,000  feet,  and  extending  across  four  degrees    { 
of  latitude  from  the  thirty-second  to  the  tliirty-sixth  parallel.  i 

The  lands  of  the  valley  between  Roswell  and  the  territorial  line,  subject  to  irriga- 
tion, are  of  the  choicest  limestone  soil,  and  the  total  area  between  the  foot-hills  on 
the  west  and  the  river,  is  nearly  or  (luite  1,000,000  acres.  Of  this  fully  400,000  acres 
is  below  the  level  at  which  it  is  practicable  to  deliver  water  from  the  Pecos. 

The  40  miles  of  the  Northern  canal,  now  under  contract,  will  cover  about  75,000 
acres  of  bottom  and  mesa  land,  and  more  than  that  area  can  be  covered  by  extending 
the  canal  farther  south. 

The  Southern  canal  is  much  the  larger  one,  and  will  irrigate  more  than  100,000  acres 
on  the  west  side  of  the  river,  north  of  the  Texas  line,  while  there  is  practically  un- 
liuiited  area  that  can  be  made  available,  by  extending  south  of  that  line.  Several 
bodies  of  choice  land  can  also  be  covered  on  the  east  side  of  the  river  if  desirable. 

These  lands  are,  for  the  most  part,  covered  only  with  the  scant  growth  of  gramma 
grass. 

Where  the  greasewood  is  found  it  is  not  in  the  way  of  the  plow,  and  the  roots  of  the 
mesquite  more  than  compensate  for  the  grubbing,  where  that  occurs. 

The  surface  needs  no  leveling  for  the  distribution  of  water.  The  natural  slopes  to  i 
the  west,  toward  the  river  and  to  the  south,  are  just  enough  to  aflbrd  every  facility  j 
and  to  make  the  practical  work  of  irrigation  quite  inexpensive.  \ 

The  Northern  canal  is  being  constructed  30  feet  wicle  on  the  bottom,  wilh  sides    j 
sloping  1^  to  1  foot,  and  to  carry  water  5  feet  deep,  taking  its  supply  from  the  Hondo,    ^ 
the  principal  tributary  of  the  Rio  Pecos,  below  the  junction  of  the  North  Spring  and 
Barenda  Rivers,  deriving  its  chief  supply  from  permanent  springs  of  great  Yolnme. 
Three  miles  from  its  head  it  crosses  and  receives  the  waters  d  the  South  Spring   ' 
River,  and  is  deepened  to  0  feet  to  accommodate  the  increased  supply  at  that  point. 
These  streams  are  all  fed  by  permanent  springs. 

The  Southern  canal  was  constructed  a  distance  of  11  miles  by  the  company  from 
which  it  was  purchased  by  this  company,  with  the  capacity  to  irrigate  30,000  acres. 
It  is  being  enlarged  to  45  feet  wide  at  bottom,  63  feet  at  the  top,  and  6  feet  deep, 
and  by  careful  computation  is  intended  to  utilize  all  the  available  water  of  the  river 
during  the  entire  irrigating  season,  li^  length  within  New  Mexico  will  be  55  miles. 
It  is  taken  from  the  east  side  of  the  Rio  Pecos  a  few  miles  below  Seven  Rivers. 
Although  the  waters  of  the  Pecos  are  sometimes  enlarged  by  floods,  at  the  point 
where  this  canal  is  taken  from  the  river,  a  dam  3  feet  high,  built  at  trifling  expense^ 
suffices  to  turn  the  water  to  fill  the  canal.  It  is  controlled  by  head-gates,  and  the 
fall  of  the  river  is  so  great  at  that  point  that  the  rise  does  not  exceed  (>  feet — indeed, 
it  never  gets  out  of  its  banks.  The  river  is  a  succession  of  rapids,  and  the  fall 
within  6  miles  amounts  to  as  much  as  00  feet.  Very  much  of  the  water  can  be 
utilized  at  the  crossings  of  arroyos  for  water-power,  and  then  be  discharged  so  as  to 
cover  large  areas  of  agricultural  land,  without  any  loss  of  water.  The  canals  arfr- 
secnre  from  floods.  On  the  Hondo  the;  reservoir  at  the  dam  backs  fully  half  a  mile 
up-stream,  niaking  dead  water,  and  giving  perfect  control. 

The  price  of  water  rights  has  been  lixed  for  the  first  20,000  acres  at  JtlO  per  acre     ■ 
one-tenth  cash  and  the  balance  in  annual  ])ayinents  of  $1  i)er  acre.     The  next  10,00(^ 
acres  will  be  sold  at  $1*^.50  per  acre,  and  after  that  none  will  be  sold  for  less  than  fl^ 
per  acre.    The  annual  water  rent  has  been  fixed  at  $l.2r>  per  acre  for  cnltivated^ 
land,  and  50  cents  per  acre  for  uncultivated  land,  one-half  payable  June  1st,  and 
othar  half  payable  December  Ist  of  each  year. 
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STAKED  PLAINS  AND  PAN  HANDLE  (TEXAS) 

DIVISION. 


On  Train  at  Pecos,  Tex.,  September  9,  1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Messrs.  Stewart  (chairman)   and  Reagan;   also  Director 
Powell. 

STATEMENT  OF  R.  E.  BRANT,  OF  PECOS. 

The  Chairman.  Have  you  a  paper  which  you  desire  to  present  to 
the  committee  If 

Mr.  Brant.  I  l^ave  a  resolution  which,  though  it  was  not  signed  by 
the  governor,  was  passed  by  the  legislature. 

It  is  as  follows : 

IRRIGATION   RESOLyXION. 

Concurrent  resolution  addressed  to  Senators  and  Represent alives  in  Congress  for  passage  of 
such  laws  as  may  be  necessary  to  adjust  and  regulate  the  rights  of  citizens  of  several  of 
the  Territories  and  the  State  of  Texas  in  the  use  of  waters  of  interstate  streams. 

Whereas  several  rivers  having  their  sources  in  New  Mexico  and  other  Territories 
flow  into  and  through  the  State  of  Texas ;  and 

Whereas  the  waters  of  said  streams  are  necessary  for  irrigation  in  the  arid  districts 
of  Texas;  and 

Whereas  it  is  expedient  to  obviate  future  litigation  by  providing  for  an  adjust- 
ment and  regulation  of  the  rights  of  the  respective  citizens  of  said  State  and  Terri- 
tories entitled  to  the  use  of  said  waters  for  purposes  of  irrigation  :  Therefore, 

Be  it  resolved  by  the  legislature  of  the  State  of  Texas^  That  our  Senators  and  Rep- 
resentatives in  Congress  be  requested  to  secure  the  passage  of  such  laws  as  may  be 
necessary  to  effect  the  objects  above  set  forth. 

[Indorsed.^ 

Concorrent  resolution  to  request  our  Senators  and  Representatives  in  Congress  to 
secure  the  passage  of  laws  to  define  and  regulate  the  rights  and  privileges  of  citi- 
zens of  several  of  the  States  and  Territories  and  the  State  of  Texas  respecting  the 
use  of  waters  of  interstate  streams. 

Adopted  by  the  Senate  February  13, 1889. 

C.  M..  BOYNTON, 

Secretary  of  Senate. 

Received  from  the  Senate  February  14.  Taken  up,  read  first  and  second  times, 
atid  adopted. 

W.  M.  [mboden, 
Chief  Cleric  House  of  Representatives 
The  State  of  Texas, 

Department  of  State : 

I,  J.  M.  Moore,  secretary  of  state  of  the  State  of  Texas,  do  hereby  certify  that  the 
within  and  foregoing  is  a  true  copy  of  the  original  concurrent  resolution  adopted  by 
the  twenty-first  legislature  of  the  State  of  Texas,  at  its  last  session,  which  adjourned 
on  April  6y  1889,  entitled  '^  Concurrent  resolution  addressed  to  Seuatot%«Av^  ^^A^t^ 
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sentatives  in  Congress,  for  passage  of  snch  laws  as  luay  be  necessary  to  adjnst  and 
regulate  the  rights  of  citizens  of  several  of  the  Territories  and,  the  State  of  Texas  in 
the  use  of  waters  of  interstate  streams; ''  the  said  original  being  now  on  file  in  the 
archives  of  this  department. 

Witness  my  official  signature  and  the  seal  of  State  aflixed;  at  the  city  of  Austin, 
this  2d  day  of  September,  A.  D.  1889. 

[seal.]  J.  M.  MooNj 

Secretary  of  State. 

Mr.  Brant.  I  have  also  a  paper  showing  the  number  of  canals  and 
their  lengths  owned  by  the  Pioneer  Canal  Company  in  Beeves  and  How- 
ard Counties.* 

There  is  a  small  company  taking  out  50  feet  of  water  by  a  canal  35 
miles  long.    Then  there  is  a  company  north  of  here. 

The  Chairman.  Have  you  examined  the  mountains  here  to  see  what 
the  chances  are  for  increasing  the  supply  of  water  by  storing! 

Mr.  Bbant.  I  have  been  in  those  mountains,  and  I  have  no  question 
that  reservoirs  can  be  made  in  the  high  peaks. 

The  Chairman.  In  the  mountains  you  have  flat  places  where  there 
have  been  lakes,  which  discharges  through  a  narrow  caiion  f 

Mr.  Brant.  No,  I  do  not  call  to  mind  any  particular  situation  of  that 
kind,  but  I  am  satisfied  they  exist. 

The  Chairman.  You  estimate  that  with  the  natural  flow  of  the  streams 
you  can  bring  under  cultivation  how  many  acres  If 

Mr.  Brant.  Sixty-four  thousand  acres. 

The  Chairman.  You  think  you  have  enough  water  for  that  f 

Mr.  Brant.  We  are  the  first  on  the  stream,  and  wecan  get  that  if  we 
get  our  appropriation.  Every  gallon  of  water  I  know  is  valuable.  Our 
statutes  provide  for  an  economical  use — a  very  good  way.  The  con- 
sumer does  not  want  to  waste  the  water.  There  is  no  disposition  on 
the  part  of  anybody  to  waste  it. 

Senator  REAaAN.  Will  you  furnish  the  committee  a  copy  of  the  laws 
on  irrigation  f 

Mr.  Brant.  Yes. 

The  Chairman.  How  about  artesian  wells  ? 

Mr.  Brant.  We  have  a  fine  artesian  belt  here.  Wherever  we  put 
down  a  well  we  get  a  flow  from  212  to  350  feet.  There  are  about  eight 
or  ten  wells  around  this  town. 

The  Chairman.  Have  you  noticed  any  diminution  in  the  flow  on  ac- 
count of  the  number  of  wells  that  have  been  sunk  ? 

Mr.  Brant.  No  ;  never. 

Adjourned. 


On  Train  at  Colorado,  Tex.,  September  9, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Messrs.    Stewart  (chairman)  and  Keageu;    also  Director 
Powell. 

STATEMENT  OF  FRAKE  E.  BOESLER,  OF  DALLAS. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Koesler.  Secretary  to  the  Marienfeld  Fruit  Growing,  Garden- 
ing, and  Irrigation  Company;  also  emigration  agent  of  the  Texas  Pa- 
cific Railway. 

The  Chairman.  Have  you  given  much  attention  to  the  subject  of 
irrigation  in  Texas  f 

*  The  paper  referred  to  will  be  found  on  pages  54  to  J>7  of  this  volume. 
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Mr.  EoESLER.  Yes;  I  have  given  it  considerable  attention. 

The  Chairman.  Have  you  reported  upon  the  subject  f 

Mr.  KoESLEB.  Yes;  at  various  times. 

The  Chairman.  Is  the  paper  you  present  your  report  upon  that  sub- 
ject? 

Mr.  EoESLER.  Yes.  There  are  also  several  other  reports  that  were 
sent  in  at  various  times  to  Major  Hinton,  your  engineer,  which  are  now 
in  his  hands. 

The  Chairman.  And  those  repprts  are  all  you  wish  to  say  about  the 
subject? 

Mr.  EoESLER.  Yes.  I  would  like  to  add  that  the  reports  relating  to 
irrigation  published  by  the  department  heretofore,  are  of  interest  to 
this  State. 

The  Chairman.  What  have  you  to  say  in  reference  to  the  benefits 
of  engineers'  surveys  designating  the  points  for  reservoirs  and  making 
estimates  of  the  cost  of  construction,  etc.? 

Mr.  RoESLER.  A  survey  of  that  sort  would  be  of  invaluable  benefit. 

The  Chairman.  Would  it  help  to  develop  Twas  ? 

Mr.  EoESLER.  Yes ;  very  much.  1  would  like  to  suggest  that  the 
nature  of  the  surveys  in  this  region  should  be  to  determine  as  far  as 
possible :  First,  the  amount  and  character  of  the  visible  water  supply 
like  that  in  the  Colorado  River,  the  Rio  Grande  and  Pecos,  the  Dela- 
ware and  Oljrmpia  Canons,  and  a  considerable  number  of  small  streams 
that  are  scattered  through  the  arid  regions  of  Texas.  Second,  after 
these,  are  a  number  of  underground  rivers  which  are  known  to  exist, 
and  could  by  a  little  effort  be  traced.  Also  in  the  western  portion  of 
Texas,  inqluding  the  Staked  Plain,  a  number  of  ancient  river  beds  are 
also  worthy  of  survey,  which  are  now  filled  with  filth  and  sand,  it  being 
demonstrated  in  many  places  that  water  is  found  in  them  at  a  depth 
varying  from  2  to  10  feet.  A  line  of  levels  run  at  various  places  will 
show  that  this  water  now  lying  under  this  sand  could  be  carried  on  to 
the  neighboring  uplands  and  be  applied  for  purposes  of  irrigation. 

The  Chairman.  What  have  you  to  say  about  a  tank  for  storing 
storm  waters  t 

Mr.  BoESLER.  Through  all  western  Texas,  particularly  the  mountain 
regions,  there  are  numerous  ravines  which  could  be  made  suitable  for 
storingstorm water, whichisnowlostand useless.  Thatthisis practicable 
is  proved  by  experiments.  It  is  proved  on  the  ranch  of  C.  C.  Slaughter, 
in  Martin  County,  where  at  an  expenditure  of  $1,700  he  has  created  a 
tank  or  reservoir  having  a  width  of  nearly  a  quarter  of  a  mile,  a  length 
of  nearly  a  mile,  and  a  depth  varying  from  6  to  20  feet.  Much  of  the 
water  in  this  tank  was  lost  at  first  by  seepage  and  by  evaporation.  It 
has  been -observed  that  the  shallower  the  tank  thegresiter  the  evapora- 
tion ;  but  as  the  quantity  of  water  augmented  and  the  whole  of  it  re- 
mained cooler,  the  evaporation  grew  leas,  and  more  water  was  secured. 
There  are  various  places  along  the  line  of  railroad  where  the  embank- 
ment has  crossed  the  ravine,  and  it  has  filled  up  above  and  formed 
lakes.  Now,  many  of  these  dams  could  be  built  so  that  they  would 
water  a  considerable  area. 

The  following  paper  was  then  read  by  Mr.  Eoesler : 

THB  8UBHUMID  REGION  OF  TEXAS  AND  ITS  FACILITIES  FOR  IRRIGATION. 

It  is  somewhat  diffionlt  in  Texas  to  determine  with  any  accuracy  the  boundaries 
of  what  might  properly  be  called  the  arid,  the  semiarid,  the  snbhnniid,  and  humid 
sreas.  An  arbitrary  division  l)y  meridians  will  hardly  hold  good,  he^^^xv^^  W:i^  twvw- 
UXL  yaries  much  at  tlitferent  points  aloag  a  meridian,  and  iuit\iQt  \)Vi^  «b\V\\>\\^^ 'v&\i^\» 
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nniform  along  the  same  line.  A  record  of  the  rain-fall,  will  hardly  sofficey  beoaiue 
the  observations  are  of  such  recent  date  that  they  can  not  be  said  to  be  well  estab- 
lished. The  altitude  of  the  various  parts  of  the  State  in  connection  with  the  rain- 
fall record  as  far  as  observed,  seems,  therefore,  the  only  available  method  of  determin- 
ing the  boundaries  of  each  area. 

THE  ARID  PORTION    OP  TEXAS 

can  by  this  method  be  classed  as  that  part  of  the  State  in  which  the  altitude  ran^ 
between  3,000  and  6,000  feet  and  in  which  the  rain-fall  in  a  number  of  years  vanes 
between  10  and  17  inches;  say  all  that  i)SLTt  of  Texas  lying  between  the  Pecos  and 
Rio  Grande  Rivers,  and  in  which  farming  is  impossible,  except  by  irrigation. 

THE  SEMI- ARID  REGION 

should  by  the  same  method  bo  designated  as  that  part  of  Texas  having  an  altitude 
varying  between  2,000  and  3,000  feet,  and  possessing  a  rain-fall  of  17  to  30  inches  per 
annum ;  enough  in  quantity  to  mature  any  crop,  provided  the  rain-fall  was  timely 
and  properly  distributed,  a  section  of  country  that  will  mature  all  kinds  of  forage 
plants  to  perfection,  without  resort  to  irrigation,  and  will  produce  good  small-graiu 
crops  in  favorable  years,  say  four  years  out  of  six.  An  irregular  line  drawn  from 
east  boundary  Hansford  County,  touching  altitudes  of  2,000  feet  to  the  Colorado  River 
in  Mitchell  County,  and  tllence  southerly  to  thoKio  Grande,  would  about  indicate  the 
east  boundary,  and  the  Pecos  River  the 'west  boundary  of  the  semi-arid  region.  This 
territory  is  more  particularly  described  in  a  previous  paper  on  the  Irrigation  of  the 
Texas  Staked  Plain. 

THE  SUB-HUMID  REGION  ' 

according  to  the  same  rule  might  be  safely  indicated  as  lying  immediately  east  of  the 
semi-arid  region,  its  western  boundary  being  described  as  the  eastern  boundarv  of 
the  semi  arid  part  of  the  State.  It  might,  perhaps,  be  better  described  by  saying, 
that  it  is  an  irregular  line  lying  near  the  oue  hundredth  meridian,  crossing  the  same 
at  various  points,  but  seldom  being  more  than  50  miles  on  either  side.  The  eastern 
limit  of  the  subhumid  region  might  be  shown  by  the  irregular  line  trending  south- 
erly from  the  southeast  corner  of  Montague  County  to  San  Antonio,  passing  by  way 
of  various  points  along  that  line  having  an  altitude  of  about  1,000  feet  above  sea- 
level. 

The  rain-fall  of  the  subhumid  region  as  noted  by  the  various  Government  and 
private  observations,  made  during  a  series  of  years,  is  about  as  follows : 

Brackettville,  Kinney  County,  29.12  inches;  Coleman,  Coleman  County,  27.71 
inches;  Fort  Concho,  Tom  Green  County,  2:5.07  ;  Decatur,  Wise  County,  28.63 
Inches;  Fort  Griffin,  Shackelford  County,  24.75;  Fort  McKavett,  Menard  County, 
22.71  inches;  Graham,  Young  County,  25.11  inches;  Henrietta,  Clay  County, 22.73 
inches;  Jacksborough,  Jack  County,  26.20  inehes ;  Fort  Elliott,  Wheeler  Connty  28.38 
inches;  Baird,  Callahan  County,  22.37  inches. 

The  average  rain-fall  is  24.96  inches,  as  shown  by  the  information  at  hand.  The 
smallest  precipitation  was  rated  at  Baird,  in  1886,  when  the  total  rain-fall  only 
amounted  to  16  inches,  and  the  greatest  was  rated  at  Fort  Concho,  Tom  Green  Connty, 
in  1885,  when  it  amounted  to  42.67  inches.  It  will  be  readily  observed  that  in  the 
matter  of  quantity,  the  subhumid  region  is  as  well  provided  for  as  are  the  best  agri- 
cultural portions  of  the  United  States. 

It  does  not  appear  that  such  crop  failures  as  have  been  encountered  were  due  in 
any  measure  to  a  lack  of  precipitetion,  bnt  rather  to  the  want  of  discretion  on  part  of 
the  rainmaker  in  a  proper  distribution  of  the  same.  The  conditions  of  the  precip- 
itation in  Texas  are  peculiar  and  well  defined. 

The  conditions  of  temperature,  altitude,  and  direction  of  the  winds  determine  the 
time  as  well  as  the  quantity  of  the  rain-fall  in  the  various  portions  of  the  State,  as 
may  be  readily  observed  from  a  study  of  its  climatology.  A  mild  winter  in  Texas 
almost  invariably  means  a  moist  spring  in  the  subhumid  region,  and  an  excess  of 
rain-fall  in  eastern  and  southern  Texas.  A  long,  cold  winter  generally  means  a  rather 
dry  spring  in  the  subhumid,  and  a  moderately  moist  spring  in  the  humid  region.  . 
Nearly  all  of  the  moisture  precipitated  in  Texas  is  derived  from  the  Gulf  of  Mexico, 
over  which  the  rain  clouds  are  formed  and  then  drifted  northward  and  westward  as 
far  perhaps  as  northern  Kansas  or  Nebraska  and  eastern  Colorado.  The  Staked 
Plain,  the  Pan  Handle,  where  the  altitude  is  over  3,000  feet,  and  the  mountain 
ranges  of  El  Paso  County  and  New  Mexico  may  be  properly  called  the  weather 
breeders  of  the  State.  As  spring  opens  in  Texas  generally  in  February  the  low- 
lying  lands  of  the  eastern  and  southern  parts  of  the  State  warm  up  first  under  the 
genial  influence  of  the  sun.  The  prevailing  winds  are  then  from  the  south,  spread- 
jng"  oat  fau'like  as  they  proceed  northward.     They  are  warm,  and  carry  much  moist- 
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nre,  wbicli  is  dissipated  in  Kansas,  Nebraska,  and  uorthward  ;  as  the  cooler  tempera- 
tare  of  these  States  is^  encountered,  at  intervals  of  aboat  two  weeks  during  each 
spring,  a  norther  will  sweep  southward,  pushing  before  it  the  moist  clouds  from  the 
Galf.  The  vapors  are  suddenly  condensed,  causing  a  snow-fall  in  Kansas,  and  a  day 
or  two  later,  heavy  rains  in  eastern  and  western  Texas.  The  blizzard  will  continue 
on  to  the  Gulf,  and  a  few  days  later  return  in  a  greatly  demoralized  condition.  The 
warm  south  wind  is  pushing  it  northward,  and  the  line  of  contact  between  the 
opposing  winds  is  the  source  of  another  rain-fall ;  a  wet  norther  generally  brings 
with  it  about  a  week's  rain.  For  about  two  weeks  following  the  norther  there  will 
be  mild,  balmy  spring  weather,  and  then  another  norther  may  be  expected,  bringing 
with  it  another  rain  or  cold,  windy,  and  disagreeable  weather.  During  February 
and  half  of  March  the  humid  region  gets  neany  all  the  rain  that  falls.  In  March 
and  April  the  subhumid  region  begins  to  share  in  the  rain-fall,  and  by  the  middle  of 
April  it  has  warmed  up  sufficiently  to  attract  a  goodly  portion  of  the  rain  clouds. 
The  winds  have  shifted  more  to  the  westward,  and  carry  much  more  moisture  there 
than  they  did  the  month  before.  Vegetation  in  eastern  and  southern  Texas  has  generally 
obtained  a  fair  start  in  March,  and  corn  is  well  up.  The  subhumid  region  shows  signs 
of  awakening  about  a  month  later  than  the  humid  region.  Between  April  and  May 
the  Staked  Plain,  or  semi-arid  region — altitude  2,000  to  3,000  feet — has  warmed  up, 
and  partakes  copiously  of  its  semi-monthly  potations  of  rain-water,  and  about  the  end 
of  May  wears  its  Sunday  clothes,  the  whole  plain  being  a  carpet  of  flowers,  consist- 
ing of  hundreds  of  varieties,  many  of  surpassing  beauty.  Between  June  and  July 
the  moist  Gulf  winds  have  reached  the  mountain  ranges  of  El  Paso  County  and  New 
Mexico,  and  the  heavy  rains  of  the  arid  part  of  Texas  may  then  be  expected.  In  the 
interval  between  February  and  the  end  of  June  the  greater  portion  of  the  precipita- 
tion is  dependent  upon  the  northers,  which  seem  to  come  between  the  5th  and  9th 
and  the  17th  and  21st  days  of  each  month,  bringing  with  them  a  sufficient  lowering 
of  the  temperature  to  cause  precipitation.  Between  June  and  September  a  change 
of  temperature  is  also  noticeable  about  the  same  time  in  each  month,  but  the  change 
is  not  sufficiently  pronounced  to  cause  rain-fall.  To  ascertain  what  relation  there  is 
l>etween  these  constantly  recurring  northers  and  the  changes  of  the  moon  would  be 
an  interesting  study.  Between  June  and  September,  much  of  the  precipitation  is 
subject  to  purely  local  causes,  as  in  midsummer  the  thermometer  ranges  equally  high 
in  ail  parts  of  the  State,  though  there  is  a  material  difference  in  the  humidity  of  the 
air.  As  far  as  personal  comfort  goes,  a  temperature  of  100^  Fahrenheit  at  an  altitude 
of  2,000  feet  is  far  more  agreeable  than  a  temperature  of  80^  at  an  altitude  of  500 
feet. 

During  midsummer  rahibearing  clouds  are  nearly  always  in  sight  in  the  sub- 
humid, semiarid,  and  arid  regions,  and  anything  that  will  cause  a  disturbance  of 
the  equilibrium  of  the  temperature  will  bring  about  a  rainfall.  It  has  been  frequently 
observed  that  the  evaporation  from  a  dry  water-course,  or  a  field  in  cultivation  will 
chill  a  passing  cloud  sufficiently  to  cause  a  heavy  local  shower.  A  sandy  tract  of 
land  absorbing  more  heat  than  the  surrounding  densely  grassed  lauds  will  frequently 
cause  local  winds  to  rise,  which  coming  in  contact  with  a  passing  cloud  will  cool  it 
by  evaporation  of  part  of  the  moisture  of  the  cloud  itself,  and  cause  a  general  dis- 
turbance of  the  equilibrium  of  temperature  and  bring  about  a  heavy  rain  fall,  extending 
sometimes  over  several  hundred  miles.  A  prairie  fire  extending  over  several  miles  of 
country  has  been  observed  to  have  a  similar  etfect.  In  the  mountain  region  the  aver- 
age annual  rainfall  on  the  level  mesa  lands  does  not  exceed  12  inches,  but  on  the 
mountains  it  rains  often  and  the  showers  are  nearly  always  heavy,  one  single  raiti 
sometimes  equaling  12  to  18  inches.  It  appears  that  owing  to  their  great  altitude  the 
mountains  are  always  cooler  than  the  clouds,  and  whenever  they  come  in  contact  the 
clouds  are  sure  to  be  robbed  of  nearly  all  their  moisture.  It  is  a  well  known  fact 
that  all  the  mountain  ranges  of  El  Paso  have  their  springs  and  their  verdure  on  the 
eastern  slope,  and  none  worth  mentioning  on  the  western  side.  It  seems  also,  that 
during  the  summer  months  the  gulf  winds  are  deflected  northeastwardly  by  the 
mountain  ranges  of  New  Mexico,  as  it  is  claimed  by  residents  of  western  Kansas  and 
the  northeastern  Pan  Handle  of  Texas,  that  their  heaviest  summer  rains  nearly 
always  come  from  the  southwest.  B^om  August  to  December  the  rainfall  gradually 
decreaf  es  in  western  Texas.  The  highest  elevations  west  of  the  Pecos  River  lose  their 
heat  first.  Their  ability  to  attract  the  moist  winds  from  the  gulf  decreases  and  the 
rains  become  fewer  and  lighter,  and  after  August  very  little  rain  is  expected.  In  the 
semi-arid  region  heavy  faU  rains  are  usually  expected  up  to  the  middle  or  end  of  No- 
vember, subject  to  the  semi-monthly  northers.  In  the  subhumid  region  heavy  rains 
win  generally  come  until  December  25th.  In  January  acd  February  very  little  rain 
is  expected.  The  routine  work  of  the  norther  is  occasionally  disturbed  by  a  general 
rain  covering  all  the  Gulf  States,  but  these  as  a  rule  are  too  irregular  to  cut  any  figure  in 
the  general  weather  system  of  the  State.  About  the  1st  of  January  winter  sets  in 
in  earnest.  Two  to  6  inches  of  snow  in  northern  Texas,  2  to  4  inolics  occaAvow^AVj  qw 
the  Staked  Plain,  heavy  snows  on  the  mountain  sides,  and  hardly  au^  oti  t\i<^  tki^^^vol 
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£1  Paso  County ;  heavy  rains  in  eastern  and  southern  Texas  daring  the  prevalenoe 
of  a  norther  nsnally  constitnte  a  Texas  winter.  The  tetnporature  rarely  falls  below 
zero,  though  it  sometimes  reaches  4  to  6  degrees  below.  An  ordinary  norther  in  mid- 
winter  generally  ranges  a  few  degrees  above  or  below  freezing  point,  and  seldom  lasts 
longor  uian  -a  week. 

TOPOGRAPHY  OF  THE  SUB-HUMID  REGION. 

A  profile; of  the  Texas  and  Pacific  Railway  will  show  the  following  changes  in  alti- 
tude, proceeding  westward  from  Brazos  River :  Brazos  crossing,  750  leet,  hue  at  Lain- 
lM»r,  ^  miles  east,  nearly  1,200  feet;  at  Gordon,  875  feet;  at  Strawn,  900  feet;  at 
Ran^r,  1,425  feet ;  at  Bastland,  1,500  feet ;  at  Baird,  1,700  feet ;  at  Clyde,  2,025  feet ;  at 
Abilene,  1,700  feet;  at  Merkel,  1,875  feet;  at  Trent,  1,920  feet ;  at  Sweetwater,  2,175 
feet;  at  Loraine,  2,297  feet,  and  at  Colorado  River  crossing  of  the  Texas  and  Pacific 
Railway,  2,075  feet.  The  surface  of  the  northern  part  of  the  subhumid  region  in  gen- 
eral presents  large  expanses  of  gently  undulatiug  prairies,  broken  in  a  few  places  by 
stretches  of  rolling  and  hilly  land,  and  along  the  water-courses  by  small  area^  of  rough 
aoid  broke9  land ;  about  four-fifths  of  all  the  land  is  suitable  for  cultivation.  The  soil  on 
the  uplands  or  table-lands  is  generally  red  or  chocolate  colored  loam,  of  great  fertility. 
The  river  and  creek  valleys  have  dark  and  black  loams,  generally  heavier  than  the 
uplands.  Along  Red  and  Brazos  rivers  the  soils  are  usually  a  bright  red  in  color,  but 
quite  as  fertile  as  the  best  black  lands.  On  the  uplands  are  numerous  mesquite  fiats, 
or  nearly  level  tracts,  which  generally  have  heavier  and  darker  sandy  loams  than  the 
adljaceat  tracts.  On  the  ridges  or  local  divides,  betweeu  the  smaller  water-courses,  are 
narrow  strips  of  red  or  grayish  sand,  commonly  known  as  shinneries.. 

The  native  vegetation  of  the  black  or  dark  valley  lands,  or  of  the  nearly  level 
m^squite  flati^  is  generally  the  short,  curly  mesquite  grass.  The  more  mellow  red 
.•114  chocolate  lands  are  usually  covered  with  gramma  and  other  varieties  of  grasses, 
while  the  sandy  lands  carry  from  fifty  to  seventy-five  difierent  varieties  of  native 
grasses,  as  well  as  an  unlimited  number  of  flowering  weeds,  mesquite,  shrubs,  chap- 
pareU,  nno  de  gato,  post  oak,  live  oak,  shin  oak  and  sedge  grass  6  to  7  feet  high,  grow 
on  these  lands  in  the  greatest  profusion.  The  soils,  considered  from  an  agricultural 
point,  of  view,  are  very  well  adapted  to  general  farming,  and  ordinarily  produce,  with- 
out resort  to  irrigation,  the  following  crops  per  acre :  wheat,  from  20  to  30  bushels, 
frequently  40  bushels,  weighing  from  61  to  68  pounds  to  the  measured  bushel.  In  isolated 
cases  45  and  50  bushels  have  been  made.  Corn  yields  from  20  to  45  bushels,  and  if  the 
rain  «omes  *' just  right "  60  and  70  bushels.  Oats  run  from  50  to  65  bushels  per  acre, 
but  100  to  110  bushels  are  frequently  made  by  a  few  individuals.  Cotton  is  grown  as 
far  west  as  the  Colorado  River,  in  Mitchell  County,  and  quantity  per  acre  and  quality 
are  considered  equal  to  that  of  any  other  part  of  Texas;  a  crop  of  some  kind  has  been 
iiuKle  in  every  year  since  1882,  excepting  the  droughty  years  of  1886  and  part  of  lfc87. 
The  unusual  duration  and  exceptional  severity  of  this  drought  is  perhaps  best  illus- 
trated in  the  fact  that  in  parts  of  Eastland  and  Callahan  counties  thousands  of  forest 
trees,  which  had  reached  an  age  of  thirty  to  forty  years,  withered  and  died,  showing 
that  there  had  been  no  such  drought  in  their  li  fetime,or  within^thirty  to  forty  years  before. 
As  to  the  drought-resisting  qualities  of  the  various  soils,  it  can  be  said  that  the  black 
river-bottom  soils  have  the  advantage  of  natural  subirrigatiou,  and  will  resist  a  short 
spell  of  dry  weather  easily.  The  black  or  dark  mesquite  flats  produce  equally  as  well  as 
the  river  bottoms,  but  during  a  severe  drought  will  suffer  considerable,  often  reducing 
the  yield  to  one-fourth  or  one-half  crop.  The  mellow  and  porous  red  lands  of  the 
table  lands,  while  probably  not  so  rich  as  the  black  bottom  lands,  will  in  time  of  dry 
weather  make  a  better  and  larger  crop  than  any  of  the  lands  above  mentioned.  The 
ridge  soils,  are  sandy  ^^  shinneries, '' retain  moisture  to  a  remarkable  degree,  and  while 
apparently  thin  and  poor  in  quality  will  withstand  a  drought  almost  indefinitely. 
No  fruit  trees  or  vines  planted  on  these  lands  have  succumbed  to  the  drought  of  1886- '87, 
aud  all  that  was  harvested  during  this  period  was  grown  on  shin  oak  land.  The 
timber  of  the  subhumid  region  is  mainly  found  in  the  '*  upper  cross  timbers, '^  abdt 
of  oak  forest  extending  from  Red  River  southward  for  a  distance  of  100  miles  or  more, 
and  varying  in  width  from  5  to  50  miles.  This  forest  consists  in  the  main  of  live  oak, 
black  jack,  post  oak,  red  oak,  shin  oak,  and  a  few  other  varieties.  The  Texas 
and  Pacific  Railway  passes  through  the  upper  cross  timbers  between  Weatherford  and 
Baird.  Small  local  areas  of  timber  of  other  kinds  are  found  in  nearly  all  countios, 
and  consist  of  pecan,  elm,  hackberry,  cottonwood,  cedar,  chittim,  wild  china, 
etc.  East  of  Clyde  Station  there  is  timber  in  abundance  for  all  uses  of  the  farm.  West 
of  this  point  there  is  enough  timber  for  fuel,  but  the  couutry  is  essentially  open  prairie, 
except  in  the  river  and  creek  bottoms. 

WATER  SUPPLY  AND  IRRIGATION. 

To  a  direct  question  as  to  whether  or  not  a  farmer  can  hold  his  own  in  the  snb- 

hamid  region  of  Texas,  without  resorting  to  irrigation,  I  should  certainly  reply  in 

tbe  afirmative.    Taking  one  year  with  another,  I  think  it  perfectly  safe  to  make  the 
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Msertion,  that  notwithrttanding  the  fact  that  the  snb-humid  region  has  passed 
through  a  most  severe  period  of  drought,  the  aggregate  lossea  by  drought  of  each  acre 
under  cultivation,  compared  with  another  acre  located  in  Eastern  Texas,  "vi^ill  amount 
in  UoUars  and  cents  to  less  in  the  subhumid  region,  during  a  period  of  seven  jeaasj 
than  do  the  losses  in  Eastern  and  Southern  Texas  by  reason  of  excessive  ralBfaU.  In 
the  Bftbhamid  region  there  have  been  two  total  failures  and  an  occasional  partial 
failure  of  crops.  In  Eastern  and  Southern  Texas  there  have  been  partial  failnres 
nearly  every  year,  and  it  is  a  rare  occurrence  that  a  full  crop  of  all  that  has  beeu 

Elanted  is  secured.  A  total  failure  of  all  crops  in  the  humid  region  is  not  known,. 
ot  a  perfect  crop  of  coru,  cotton,  wheat,  oats,  and  fruits,  from  the  same  farm  in  the 
tame  year  is  a  very  rare  occurrence  though  the  subhumid  region  has.  produced  such 
several  years  in  succession.  The  questii/U  of  farm  drainage  by  ditching  and  tiling  in  . 
Eastern  and  Southern  Texas  is  becoming  more  and  more  pressing  each  year.  If  it 
rains  too  much  and  the  crop  is  in  danger  of  spoiling,  it  is  too  wet  to  cut  a  ditch,  and 
when  it  is  dry  weather,  the  East  Texas  farmer  doesn't  need  a  drainage  ditch.  The 
liuriuer  in  the  subhumid  region  is  slowly  availing  himself  of  the  natural  facilities 
rendered  for  irrigation,  and  is  gradually  realizing  the  fact  that  a  liberal  water  supply 
applied  to  a  crop  at  the  right  time  will  bring  a  cash  dividend  much  quicker  than  a 
dozen  protracted  prayer  meetings.  One  or  two  irrigations  of  2  or  3  inches  each  ou  the 
level,  will  make  a  full  crop  every  year,  and  for  some  years  Id  succession  no  irrir 
gation  will  be  needed.  There  is  in  all  counties  a  critical  moment,  when  the  precipi- 
tation or  absence  of  rain  wiJl  decide  the  fate  of  the  crop.  No  portion  of  the  United 
8tatee  is  better  provided  with  the  facilities  for  overcoming  this  critical  moment  by  an 
occasional  irrigation  than  is  the  subhumid  region  of  Texas. 

Small  grain  generally  will  pull  through  without  irrigation,  and  cotton  likewise. 
Corn  could  be  doubled  in  yield  if  irrigated  occasionally.  Fruits  and  vegetables 
coald  be  grown  with  absolute  certainty,  but  in  addition  to  these,  hops  and  many 
other  high-priced  commodities  could  bo  grown  to  perfection.  Instead  of  growing 
one  garden  crop,  the  subhumid  farmer  should  grow  three.  The  storage  capacity 
of  the  subhumid  region  is  enormous,  and  the  rain-fall  necessary  to  utilize  this  ca- 
pacity is  ample.  Very  few  places  exist  in  which  there  is  not  sufiicieut  water  for  5  up 
to  Hjb  acres  under  irrigation.  The  Red  River,  Brazos,  Colorado,  and  Conchos,  and 
their  numerous  affluents  afford  water  in  abundance  all  year  round.  The  headwaters 
of  these  affluents  carry  water  part  of  the  year,  and  could  be  easily  dammed  and  made 
available  for  the  whole  year.  In  the  more  hilly  portions  are  many  hundred  depres- 
sions that  catch  the  drainage  of  a  large  area,  and  could  be  made  to  store  immense  • 
qawitities.  Springs  are  found  in  nearly  all  counties,  and  are  becoming  more  uumer- 
OU8  since  the  laud  is  placed  in  cultivation.  Water  in  ordinary  dug  or  bored  wells  is 
found  in  almost  all  places  where  sought  for,  and  by  the  use  of  wiud-mills  could  be 
raised  to  the  surface  and  be  used  for  irrigation.  The  drought  of  1886-'d7  brought  to 
light  a  few  points  of  interest  bearing  on  the  underground  water  supply.  In  1886  the 
drought  extended  over  the  entire  subhumid  region.  The  Black  Wax  belt  of  Texas, 
extending  from  Weatherfurd  to  Mineola,  and  from  Red  River  to  the  latitude  of  Aus- 
tin, received  sufficient  rain-fall  to  mature  crops.  East  of  the  Black  Waxy  region, 
both  in  Lonisiana  and  in  southern  Texas,  as  far  as  the  Gulf  coast,  the  weather  was  ex- 
ceptionally dry.  Of  all  the  wells  dug  or  bored  between  the  Pecos  and  Sabine  rivers, 
none  were  affected  by  the  drought  except  a  considerable  number  of  wells  in  Shackel- 
ford, Eastlandy  and  Callahan  Counties,  which  temporarily  lost  their  water.  The 
wells  in  the  counties  east  and  west  did  not  show  any  diminution  of  their  supply  dur- 
ing the  drought.  In  August  and  September  heavy  rains  began  to  fall  in  southern  and 
eastern  Texas,  while  none  fell  in  the  subhumid  region,  which  is  from  500  to  1,000  feet 
higher.  The  dry  wells  in  Shackelford,  Eastland,  and  Callahan  Counties,  within  a 
few  days  were  again  supplied  with  water,  though  no  rain  had  fallen  in  the  neigh- 
borhood or  at  any  point  of  greater  altitude  within  600  miles. 

The  tilling  of  the  wells  was  at  the  time  a  subject  of  remark,  and  was  not  explained. 
The  only  explanation  possible  is,  that  the  waters  from  the  mountains  of  New  Mexico 
and  Colorado  iind  their  way  to  the  Gulf  of  Mexico  through  underground  channels,  and 
that  they  maintained  an  unobstructed  flow  southeastward  during  the  entire  period  of 
drought.  Wherever  the  strata  lay  close  enough  to  the  surface  to  be  dug  or  bored  into, 
they  furnished  an  unlimited  supply  of  water.  In  places  where  the  channels  lay 
dee|>er  the  underground  waters  were  not  reached,  as  in  the  counties  mentioned,  but 
the  wells  were  dependent  on  the  local  rain-fall.  In  a  wet  year  in  eastern  and  south- 
ern Texas,  the  underground  channels  become  clogged  through  the  pressure  of  the 
water  above  them,  and  as  the  water  lies  between  impervious  strata  and  can  not  find 
m  ready  outlet,  it  causes  the  backwater  to  rise  a  thousand  feet  or  more.  The  wells 
in  the  counties  mentioned  were  therefore  filled  by  the  water  coming  from  New  Mex- 
ico ani  Colorado,  which  could  not  find  an  unobstructed  flow  to  the  Gulf  of  Mexico. 
If  there  had  been  no  drought  in  southern  and  eastern  Texas,  as  well  as  in  the  sub- 
hnniid  region,  the  supply  in  the  wells  of  Callahan,  Shackelford,  and  ¥^8a\\«iTv^ ^owxi- 
tiM  woold  have  remained  normal  whether  it  rained  or  not  iu  woalecii  T«s.«y^    k&  ^ 
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farther  proof  that  there  exists  an  uii(l(^r<;r<)un(l  H^'Htoni  of  rivers  extendingr  from  the 
niouDtaius  of  El  Paso  Coanty,  New  Mexico,  and  Colorado  to  the  Gnlf,  it  can  be  said 
that  a  considerable  number  of  tliese  underi^round  streams  have  been  discoyered  in 
various  portioms  of  Texas ;  but  perhaps  the  best  evidence  of  an  undergroaDd  connee- 
tion  between  the  monntains  and  the  Gulf,  is  shown  in  the  famous  **  Breathing  Well,'' 
at  Eagle  Flat  in  El  Paso  County,  Tex.  This  well  is  distant  about  550  miles  Irom  the 
nearest  point  on  the  Gulf  coast.  Its  altitude  above  sea-level  is  4,500  feet.  A  boiiiiff 
of  300  or  400  feet  was  made  in  the  hope  of  finding  water,  but  instead,  an  underground 
cavern  was  discovered,  and  the  work  of  boring  discontinued  in  consequenoe.  With 
the  removal  of  the  boring  apparatus  it  was  discovered  that  for  a  number  of  hours  a 
current  of  air  would  be  forced  out  of  the  bore-hole,  and  that  later  in  the  day  there 
was  great  suction  of  air  into  the  cavern.  This  process  repeats  itself  every  day.  The 
only  way  to  account  for  the  *^  breathing  "  of  the  well  is  that  the  lower  end  of  tlus 
cavern  is  alternately  filled  with  water,  and  again  emptied  by  the  tides  of  the  GalJ^ 
over  500  miles  away.  An  examination  into  the  mysteries  of  the  undergronnd  rivers, 
channels,  and  deposits  of  water,  is  of  importance,  not  only  from  a  commercial  and 
agricultural,  but  also  from  a  scientific  point  of  view,  and'  merits  much  more  attention 
than  is  now  given  the  subject.  The  artesian  waters  lie  deep  in  the  subhnmid  re- 
gion, and  but  few  wells  of  limited  capacity  have  been  bored.  It  is  thought,  though, 
that  artesian  water  can  be  had  by  borings  of  proper  depth.  The  upland  prairie 
farmer  will  have  to  depend  in  a  great  measure  on  his  well  and  wind-mill,  and  will 
generally  find  enough  water  for  his  purposes.  The  writer  understands  perfectly  well 
that  a  160-acre  farm  can  not  be  irrigated  from  a  common  barn-yard  well,  and  knows 
also  that  not  one  in  five  hundred  farmers  is  financially  able  to  bore  or  dig  enough 
wells  and  erect  enough  wind-mills  to  irrigate  such  an  acreage.  There  is  nothing 
In  the  way,  however,  to  prevent  the  subhnmid  farmer  from  successfully  irrigatiug 
5,  10,  or  20  acres,  and  to  plant  on  this  irrigated  land  such  crops  as  wUl  bring  the 
highest  possible  market  prices.  If  he  will  not  grow  for  the  market,  he  can  to  almoBt 
absolute  certainty  raise  all  the  food  products  needed  for  home  consumption.  In  a 
droughty  year,  like  Irt8()-'rt7,  he  may  not  make  any  money,  but  will  always  have 
enough  to  maintain  his  household,  and  thus  avoid  becoming  an  object  of  charity. 
He  can  still  raise  wheat,  corn,  cotton,  hay,  and  forage  generally  on  his  dry  land,  but 
his  irrigated  patch  will  secure  him  a  money  return  of  five  times  the  value  per  acre, 
than  will  his  dry  land  under  cultivation.  Having  neither  topographical  maps  of 
the  respective  subhnmid  counties,  or  detailed  information  as  to  the  exact  location 
of  *water  supply,  or  storage  sites  at  hand,  this  report  is  more  general  in  its  char* 
acter  than  it  should  be,  but  it  is  hoped  that  some  information  may  be  found  therein 
that  may  be  of  use. 

Adjourned. 


On  Train  from  Midland,  Tex,, 

September  9, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,   Messrs.  Stewart  (chairman)  and  Eeagan^    also   Director 
Powell. 

STATEMENT  OF  B.  F.  WILLIAMS,  OF  FORT  WOETH. 

The  Chairman.  How  is  agriculture  prosecuted  in  this  section  of  the 
country  ! 

Mr.  Williams.  In  various  ways.  There  has  been  a  good  deal  of  ex- 
periment here  with  farming  in  different  ways,  but  they  are  trying  mostly 
to  demonstrate  it  here  by  irrigation ;  but  it  has  been  very  poorly  prose- 
cuted, take  it  as  you  may. 

The  Chairman.  Can  you  raise  crops  here  without  irrigation  t 

Mr.  Williams.  You  can  when  you  have  any  season  for  it. 

The  Chairman.  How  often  do  the  seasons  prove  favorablet 

Mr.  Williams.  Once  in  four  years. 

The  Chairman.  As  often  as  that? 

Mr.  Williams.  Yes,  I  think  so. 

The  Chairman,  What  do  the  people  do  in  the  meantime  t 
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Mr,  Williams.  Some  of  them  try  it — ^keep  making  experiments,  but 
do  not  do  anything. 

The  Chairman.  What  success  have  you  had  by  means  of  irrigation? 
.  Mr.  Williams.  From  my  own  observation  there  has  been  very  little 
success.  So-  far  as  experiments  have  been  made  they  have  been  satis- 
factory. 

The  Chairman.  How  many  wells  are  in  this  vicinity  ? 

Mr.  Williams.  For  irrigation  purposes  ? 

The  Chairman.  Yes  5  for  irrigating  gardens  or  anything  of  that 
kind. 

Mr.  Williams.  There  are  three  here  that  I  know  of. 

The  Chairman.  We  have  seen  more  than  that. 

Mr.  Williams.  They  are  not  for  irrigation.  1  only  speak  of  what  I 
ha  76  seen — the  results  of  my  own  observation. 

The  Chairman.  You  have  seen  three  ? 

Mr.  Williams.  Yes. 

The  Chairman.  What  size  wells  were  they  ? 

Mr.  Williams.  Six  inches  in  diameter. 

The  Chairman.  Do  you  know  how  deep  ? 

Mr.  Williams.  No,  I  can  not  tell  you  the  exact  depth  at  Midland. 

Mr.  George  E.  BRiaas.  The  depth  of  the  water  is  70  feet. 

The  Chairman.  With  the  three  wells  that  you  have  observi*.d  here 
for  irrigation  purposes,  what  do  you  raise? 

Mr.  Williams.  Well,  fruits,  vegetables,  and  different  kinds  of  crops 
by  means  of  irrigation. 

The  Chairman.  How  do  the  fruit  trees  get  along  ? 

Mr.  Williams.  They  do  exceedingly  well.  I  have  noticed  more  trees 
this  year  that  had  as  much  as  5  feet  of  growth  on  them  than  heretofore. 
They  were  peach  trees. 

The  Chairman.  Did  they  get  that  much  growth  in  one  year? 

Mr.  Williams.  Yes ;  I  can  show  you  cottonwood  irrigated  a  very 
little,  with  10  feet  of  growth. 

STATEMENT  OF  OEOROE  E,  BRIOOS,  OF  COLORADO. 

The  Chairman.  You  have  lived  at  Midland  ? 

Mr.  Briggs.  Yes. 

The  Chairman.  Are  you  acquainted  with  the  wells  run  by  wind- 
mills in  Midland? 

Mr.  Briggs.  Yes. 

The  Chairman.  Will  you  state  about  what  amount  of  water  is  thrown 
oat  by  the  different  wells,  and  the  size  of  the  windmills  ? 

Mr.  Brig<3^s.  As  a  rule  they  use  12-foot  mills :  that  is,  for  stock  pur- 
jioses  and  for  domestic  use.  They  do  not  irrigate.  I  irrigated  2 J  acres 
and  subirrigated  the  trees  that  I  planted  out  a  year  ago  this  April.  This 
season  they  bore  fruit.  I  had  one  tank  that  held  about  46  gallons  of 
water.    I  had  it  shut  off  half  the  time,  and  more  too,  I  judge. 

The  Chairman.  If  you  had  saved  all  the  water  during  the  year  with 
a  suitable  tank  how  much  land  could  you  have  cultivated  with  a  12- 
foot  mill  ? 

Mr.  Briggs.  I  think  a  man  could  irrigate  by  subirrigation  10  acres. 
That  is  of  course  quite  different  from  surface  irrigation,  that  is  by  sav- 
ing all  the  water  that  a  12-foot  mill  would  pump. 

The  Chairman.  What  do  you  say  of  this  locality  for  fruit  ? 

Mr.  Bbiggs.  The  finest  I  ever  saw  for  peaches,  plums,  and  k^mow^ 

The  Chairman.  How  are  the  pears  1 
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Mr.  Brigos.  The  trees  that  I  have  seen  at  Colorado  have'  no  fhiit| 
but  they  ^row  finely.    In  Colorado  they  grow  abuudantiy. 

Senator  Ebagan.  How  with  regard  to  grapes  t 

Mr.  Briggs.  They  do  remarkably  well.  The  California  and' Boro- 
pean  grapes  do  as  well  as  they  do  in  California.    So  people  tell  me. 

Senator  Keagan.  Have  any  of  them  been  cultivated  long  enoagh-to 
produce  fruit? 

Mr.  Briggs.  Yes,  fine.  I  have  some  put  out  a  year  ago  last  Maiieh, 
and  they  bore  a  quantity  of  grapes. 

Senator  Eeagan.  What  kind  ! 

Mr.  Briggs.  The  Muscat  and  Black  Prince.  I  do  not  know  the 
varieties.    I  bored  a  well  on  the  Staked  Plain. 

Senator  Eeagan.  What  material  did  you  go  through  t 

Mr.  Briggs.  Lime  rock,  principally. 

Senator  Heagan.  At  what  depth  did  you  strike  lime  roek  f 

Mr.  Briggs.  It  varies  from  15  to  30  feet.    I  have  one  well  30  feet 

Senator  Keagan.  How  thick  is  the  lime  strata  ? 

Mr.  Briggs.  Well,  it  varies.  I  can  not  tell  you  that;  1  do  not  know 
how  thick  it  is. 

Senator  Eeagan.  But  yon  go  through  it  ? 

Mr.  Briggs.  Yes,  go  through  it. 

Senator  Eeagan.  Before  you  get  your  well  t 

Mr.  Briggs.  Yes,  it  is  from  40  to  70  feet  deep. 

Senator  Eeagan.  And  the  lime  rock  is  30  to  50  feet  t 

Mr.  Briggs.  Yes;  and  there  is  some  red  clay.  I  think  the  rock, 
as  a  rule,  is  not  over  10  or  12  feet,  and  then  they  strike  another  layer. 

The  Chairman.  In  what  do  you  find  the  water! 
'  Mr.  Briggs.  The  best  water  is  found  in  this  white  gravel.  If  yon  go 
to  that  depth  you  will  strike  it  at  68  feet. 

The  Chairman.  After  passing  through  lime  rock  you  strike  gra^t 

Mr.  Briggs.  Yes. 

The  Chairman.  White  gravel  beneath  the  lime  rock  furnisliesttie 
water. 

Mr.  Briggs.  Yes ;  and  you  can  not  exhaust  it.  I  have  let  my  well 
run  for  ten  days  at  a  time  and  never  exhausted  the  water. 

The  Chairman.  Does  the  water  rise  in  a  pipe  I 

Mr.  Briggs.  About  30  feet — stands  that  way.  The  lime  rock  is  very 
shaly  and  porous.  It  will  absorb  an  immense  amount  of  water.  It 
would  rise  much  higher  if  that  were  a  solid  mass. 

Adjourned. 


Toyah,  Tex.,  September  9, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present:    Messrs.  Stewart  (chairman)  and  Eeagan ;   also  Director 
Powell. 

STATEMENT  OF  H.  H.  CLOUD,  OF  EDDT,  N.  HEX. 

The  Chairman.  What  is  your  occupation  ? 
Mr.  Cloud.  Civil  engineer. 

The  Chairman.  On  what  works  are  you  now  engaged? 
Mr.  Cloud.  The  Pecos  Irrigation  and  Investment  Company's  eanaL 
The  Chairman.  Where  is  that  canal  ? 

Mr.  Cloud.  One  is  located  about  5  miles  from  Eoswell,  taken  pnt  in 
Idncoln  County,  N.  He^,  It  is  tak^n  from  the  Pecos  aud  Hondo  iBiveis, 
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The  length  of  it  will  be  37  miles  to  40  miles,  whon  completed,  and  will 
cover  about  100,000  acres  of  land.  The  lower  canal  is  in  the  same 
county,  but  it  will  also  be  in  Eddy  County,  K  Mex.  It  is  projected  to 
be  50  miles  in  length. 

The  Chairman.  Will  that  get  into  Texas? 

Mr.  Cloud.  No,  it  will  cover  about,  as  contemplated  now,  lOO^tW) 

acres  of  land. 
The  Chairman.  Will  that  exhaust  the  capacity  of  the  river  t 
Mr.  Cloud.  It  will  not. 
The  Chairman.  Is  there  a  large  amount  of  water  running  in  the 

river? 

Mr.  Cloud.  There  is  an  extraordinary  amount  of  water. 

The  Chairman.  In  flood  times  how  is  it  f 

Mr.  Cloud.  Very  large. 

The  Chairman.  Has  it  been  gauged  f 

Mr.  Cloud.  I  think  it  has  been  in  flood  time.  Mr.  Nettleton  has  the 
figures  on  that.    He  is  Mr.  Powell's  assistant,  bn  the  irrigation  survey. 

The  Chairman.  He  has  the  gauging  of  the  river! 

Mr.  Cloud.  Yes. 

The  Chairman.  How  much  land  is  there  on  the  Pecos  that  might  be 
irrigated,  if  there  were  water  enough! 

Mr.  Cloud.  I  can  not  say;  but  it  is  practically  inexhaustible. 

The  Chairman.  Practically  unlimited  I 

Mr.  Cloud.  Yes. 

The  Chairman.  What  are  the  opportunities  for  storing  the  waters 
of  the  river  and  increasing  the  volume  ! 

Mr.  Cloud.  They  are  very  excellent.  I  know  where  water  reservoirs 
could  be  constructed,  where  5,000,000  cubic  feet  of  waiter  could  be  stored. 

The  Chairman.  What  is  the  character  of  the  country  for  reservoirs! 
Explain  a  little  more  particularly. 

Mr.  Cloud.  Immediately  above  our  lower  canal  there  are  places  where 
the  bluflfs  come  In  toward  the  river,  and  by  damming  at  those  points  we 
can  make  extensive  reservoirs.  We  have  not  had  the  exact  surveys 
except  on  one,  and  if  we  make  our  dam  at  that  point  it  will  have  a 
capacity  of  500,000,000  cubic  feet. 

The  Chairman.  What  is  the  character  of  the  land  on  the  Pecos,  in 
New  Mexico  and  Texas  ! 

Mr.  Cloud.  Well,  it  is  a  lime  soil.  I  have  been  here  but  four  months 
at  the  canal  itself. 

The  Chairman.  Have  you  any  knowledge  of  the  fertility  of  the  soil! 

Mr.  Cloud.  Mr.  Shields,  at  Las  Cruces,  has  made  experiments,  and 
so  has  Mr.  Eddy,  and  I  know  they  grow  large  crops  at  Eosswell.  They 
have  very  fine  orchards,  and  they  yield  immensely. 

The  Chairman.  And  generally  it  is  good  land! 

Mr.  Cloud.  Yes;  and  will  produce  all  sorts  of  crops.  They  sa^y  it  is 
very  fine  for  fruit  and  grapes  and  things  like  that. 

The  Chairman.  Do  wheat  and  corn  grow  generally  ! 

Mr.  Cloud.  Yes;  com,  potatoes,  and  crops  of  that  kind. 

The  Chairman.  Is  there  anything  further  that  you  could  state  ! 

Mr.  Cloud.  It  seems  to  me  that  the  opportunities  here  are  exceed- 
ingly great  for  investments  of  this  kind. 

The  Chairman.  There  are  opportunities  for  reclaiming  the  laud  ! 

Mr.  Cloud.  Yes.  At  Pecos  you  will  find  another  ditch  under  cou^ 
strnotion.    The  engineer  of  that  is  Mr.  Wood*    E^e  is  not  here  now, 

A^oomed, 
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FoBT  Worth,  Tex., 

September  11, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 

Present,  Messrs.  Stewart  (chairman)  and  Beagan^  also  Director 
Powell. 

STATEMENT  OF  W.  S.  MARSHALL,  OF  FORT  WORTH. 

The  Chairman.  Are  you  familiar  with  western  Texas,  the  water  sup- 
ply, and  the  chances  for  irrigation  in  that  region? 

Mr.  Marshall.  Yes,  1  am  somewhat. 

The  Chairman.  Make  your  statement  in  your  own  way. 

Mr.  Marshall.  I  have  worked  in  western  Texas  putting  iu  wells, 
erecting  windmills,  in  stock  raising,  and  developing  the  water  supply 
there  for  four  years.  I  can  give  you  a  map  of  the  country  in  which  we 
have  done  most  of  our  work.  This  country  here  and  in  Pecos  County, 
Eeeves  County,  El  Paso  County,  Crockett  County,  Tom  Green,  and  all 
of  Old  Tom  Green,  including  the  six  or  seven  new  counties,  we  have 
something  like  six  hundred  wells.  1  traveled  over  this  country,  9,000 
miles,  in  my  buggy  and  investigated  it  personally. 

The  Chairman.  Describe  the  country. 

Mr.  Marshall.  Starting  at  the  south  here  through  Pecos  County 
and  Tom  Green  an  abundant  supply  of  water  is  to  be  had.  We  wifl 
take  at  Dryden,  on  the  Southern  Pacific  road — the  well  is  1,800  feet,  and 
the  water  after  they  struck  it  came  within  600  feet  of  the  surface.  We 
built  some  wells  north  of  Dryden  on  the  Pecos,  one  of  them  650  feet. 
That  was  connected  with  three  more  from  300  to  500  feet.  We  have 
got  to  go  a  great  depth  for  water  in  that  county. 

The  Chairman.  Is  it  good  water  and  plenty  of  it? 

Mr.  Marshall.  Yes,  at  1,800  feet.  Then  north  of  there,  at  Pecos 
City,  we  got  flowing  water.  Every  well  we  put  down — ^the  deepest  was 
275  and  the  shallowest  was  235  feet. 

The  Chairman.  What  did  you  go  through  I 

Mr.  Marshall.  At  Pecos  we  struck  no  hard  rock  at  all.  There  are 
gravel  veins,  thick  «sand,  and  hard  clay.  Then  there  is  an  alkali,  we 
call  it;  but  it  is  a  sort  of  decomposed  lime.  I  thought  it  was  alkali, 
but  the  State  geologist  gives  no  record  in  his  report.  There  is  no 
rock  at  Pecos  City,  but  there  is  rock  in  the  southern  part  of  Pecos 
County. 

The  Chairman.  There  was  a  radical  change  of  formation  then  in 
these  shallow  wells. 

Mr.  Marshall.  Where  we  got  the  flows  I 

The  Chairman.  Yes. 

Mr.  Marshall.  I  would  not  call  it  a  radical  change.  We  struck  a 
very  hard  substance;  it  was  not  a  rock;  it  was  hard  pan.  It  was 
what  I  call  a  clay  hard  pan.  That  was  only  18  inches  thick,  and  as 
soon  as  we  broke  through  that  the  water  commenced  to  flow. 

The  Chairman.  That  is  what  held  the  water  down  f 

Mr.  Marshall.  It  is  a  3-inch  hole,  and  it  flows  350  gallons  a  minute. 
Those  weJls  are  very  strong.  Now,  working  north,  take  the  center  of 
the  Staked  Plain  as  a  sample,  and  there  is  a  vast  change  in  the  country; 
it  is  what  gives  the  country  the  name  of  Staked  Plain.  But  north  of 
here  the  cactus  and  Spanish  bayonet  and  all  that  sort  of  vegetation 
disappears,  and  you  come  on  to  a  perfect  type  of  prairie,  such  as  you 
£nd  in  Nebraska,  and  Iowa.  The  mesquite  and  gramma  gtasses  grow 
there,  and  the  lay  of  the  country  is  ©xacWy  tti^  ei^»\aft  aind  the  forma- 
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tiou  is  the  same,  as  I  fouud  putting  in  wells  in  Iowa.  T?here  we  strike 
water  in  abundance.  In  Hockley  County,  for  instance,  we  never  made 
a  failure  in  finding  the  water,  and  I  know  there  are  fifty  wells  we  pat 
wind-mills  on. 

The  Chairman.  At  what  depth  ! 

Mr.  Marshall.  One  hundred  seventy-five  feet;  the  shallowest  is  35 
feet.  The  average  will  be  100.  None  of  them  are  as  deep  as  200  feet. 
The  water  very  seldom  rises  there  except  in  tlie  northwest  corner, 
where  there  is  a  valley  and  where  there  are  surface  veins  at  ibO  feet, 
and  a  flow  of  200  gallons  a  minute.  Those  were  the  only  two  flowing 
wells.  In  Hale  County  the  wells  run  shallower,  not  over  ab  average  of 
50  feet  in  the  whole  county.  In  Crosby  County  they  run  100  feet,  aiid 
in  the  west  part  of  Lubbock,  you  go  300  feet  to  get  good  water.  But 
all  through  this  country  there  is  an  abundance  of  good  water  when  you 
get  down  to  it,  and  that  is  within  400  feet. 

Senator  Reagan.  Do  you  know  of  a  flowing  well  north  of  this  point? 

Mr.  Marshall.  I  do  not  know  of  any. 

Senator  Reagan.  Is  there  not  a  flowing  well  north  of  Washburn? 

Mr.  Marshall.  No  ;  I  do  not  know. 

Senator  Reagan.  Where  is  it  ? 

Mr.  Marshall.  I  do  not  know  of  a  flowing  well  on  the  railroad. 

Senator  Reagan.  The  newspapers  have  it  reported  that  there  is  one. 

Mr.  Marshall.  At  Washburn  we  have  fitted  up  a  pump  for  the 
railroad.  I  am  not  sure  whether  I  am  right  about  Washburn.  I  do 
not  think  there  is  a  well  on  the  Denver  and  Fort  Worth  road  in  Texas, 
except  it  may  be  in  Fort  Worth. 

The  Chairman.  What  have  you  to  say  as  to  water  tanks,  etc. 

Mr.  Marshall.  The  drainage  of  that  country  is  in  basins  or  surface 
lakes.  There  is  no  place  where  the  water  will  flow  across  and  run  to  im- 
portant streams,  but  it  runs  in  basins.  It  is  like  a  saucer.  The  drain- 
age water  that  falls  in  the  different  seasons  of  the  year  goes  into  those 
basins,  and  either  evaporates  or  goes  away  with  the  underground  drain- 
age. The  rain-fall  there  is  a  great  deal  more  than  in  the  center  and 
lower  ground. 

Senator  Reagan.  What  is  the  topography  of  that  country  through 
there? 

Mr.  Marshall.  A  rolling  prairie  country. 

Senator  Reagan.  Ko  mountains? 

Mr.  Marshall.  No.  [Indicating  on  the  map.]  There  are  very  few 
passes.  You  can  not  drive  upon  the  plains  in  some  places.  It  is  a  wall 
right  up  and  down,  and  at  other  places  it  is  breaking  away — the  earth, 
rock,  and  so  forth.  When  you  get  on  one  of  these  plains  you  have  the 
horizon  all  around  about.  It  is  a  high  country.  To  the  west  you  just 
see  a  hill  6  or  8  miles  ahead  of  you ;  but  when  you  get  there  there  is 
another  one.    You  are  going  up  all  the  time. 

Senator  Reagan.  Is  there  any  irrigation  in  that  country  ? 

Mr.  Marshall.  No.  There  is  some  at  Toyah.  I  do  not  know  what 
they  have  done  there. 

Senator  Reagan.  Is  there  any  here  ? 

Mr.  Marshall.  By  windmill  at  Midland.  Also  at  Odessa,  and  also 
at  Mansfield.    That  is  in  Hamilton  County. 

Senator  Reagan.  Is  there  any  in  Tom  Green  County  ? 

Mr.  Marshall.  There  is  some  irrigation  near  San  Angelo,  Tom  Green 
Coanty.    That  is  from  the  streams.    There  are  no  streams  here  from 
which  there  could  be  any  irrigation,  unless  they  were  datum^Oi  ^ud  Wi^ 
water  saved  at  the  time  the  rains  come. 
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The  Chaibman.  What  are  the  chances  for  that  ?    Explain  that 

Mr.  Mabshall.  In  the  headwaters  of  all  these  streams  there  are 
plenty  of  draws  to  be  dammed  across  and  make  large  basins.  I  have 
come  across  the  river  perfectly  dry,  and  then  there  would  come  a  big 
storm  and  for  four  or  five  hours  there  would  be  plenty  of  water ;  but  it 
would  be  dry  again  in  twenty-four  hours. 

The  Chairman.  Could  you  find  places  where  you  could  hold  it  f 

Mr.  Mabshall.  I  think  there  could  be,  because  the  subsoil  is  clay 
on  the  top  and  rock  underneath.  Generally  the  river  is  all  ran  down 
to  the  rock  and  the  top  soil  is  clay. 

The  Chaibman.  And  you  could  find  places  where  ponds  of  water 
could  be  had  ? 

Mr.  Mabshall.  We  would  have  no  trouble  for  ponds  of  water  for 
our  windmills— pumping  into  the  canon  and  having  it  full  of  water  in 
a  short  time.  There  would  be  no  trouble  in  making  a  dam  and  having 
it  impound  the  water.  I  have  seen  a  good  deal  along  the  Colorado  in 
Mitchell  County.  There  is  a  pond  that  I  have  never  seen  dry.  Fish 
put  in  there  six  years  ago  are  there  yet. 

The  Chaibman.  The  country  north  of  that  is  simOar  ! 

Mr.  Mabshall.  Yes.  There  is  water  enough  falls  in  that  country 
to  be  saved.  There  is  a  little  mistake  in  the  distribution  of  it,  the 
time  they  send  it  out.  There  is  a  full  description  and  plat  of  it.  [Pro- 
ducing paper.]    We  got  this  out  to  distribute  to  the  stockmen. 

The  Chaibman.  I  wish  to  ask  you  about  the  expense  of  tar  and  pitdi. 
It  seems  to  me  that,  as  in  California,  there  would  be  a  vast  amount  of 
bitumen  here  and  a  great  quantity  ot  bituminous  rock. 

Mr.  Mabshall.  There  is  bitumen  in  this  county.  Take  also  Navarro 
County.  All  through  that  country  we  find  that  water  must  be  con- 
ducted over  sandy,  loose  ground,  where  the  seepage  is  very  destructive. 

The  Chaibman.  Have  you  given  any  attentiqn  to  the  cost  of  these 
things  ! 

Mr.  Mabshall.  Yes;  that  can  be  made  and  kept  up  at  very  much 
less  expense  than  would  be  the  case  with  plank  or  cement.  In  our 
tank  works  I  have  used  all  three — cement,  plank,  and  coal-tar.  I 
find  coal-tar,  while  in  some  instances  it  costs  a  little  more  for  a  small 
tank  than  for  wooden  tank,  yet  when  you  get  up  to  250,000  gallons 
the  cost  is  not  one-tenth.  In  fluming  I  should  think  the  plank  would 
be  as  much  to  make  it  good.  It  would  cost  about  $4  a  hundred  square 
feet.  That  woul  be  there  equal  to  lumber  at  $40  a  thousand.  But  when 
it  is  there  it  is  for  all  time. 

The  Chaibman.  That  depends  somewhat  upon  the  freight. 

Mr.  Mabshall.  It  would  not  cost  that  here.  It  costs  freight  from 
herJB  out  to  where  we  have  used  it  west  33  and  38  cents  a  hundred. 

The  Chaibman.  What  would  it  cost  here  f 

Mr.  Mabshall.  I  could  put  it  down  here  inside  of  $3  a  square. 

The  Chaibman.  That  would  be  less  than  3  cents  a  square  foot. 

Mr.  Mabshall.  Yes ;  if  it  runs  out  of  water  and  stands  in  the  sun  it 
does  not  open  the  cracks ;  if  it  runs  out  of  water  and  freezes  it  does 
not  open  the  cracks.  It  remains  perfectly  tight  without  any  repairs. 
We  find  it  is  the  case  with  that  where  it  is  not  the  case  with  cement 
and  not  with  plank.  Once  put  on  there  it  costs  practically  nothing  to 
keep  it  up. 

The  Chaibman.  In  what  portion  do  you  mix  it  ? 

Mr.  Mabshall.  We  just  take  coal-tar  pitch.  If  we  can  not  get  that 
we  take  the  coal-tar  and  boil  it  down  and  make  pitch.  When  it  gets 
istringy,  and  to  ascertain  that  you  do  as  you  would  in  the  case  of  making 
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molases  candy,  put  a  stick  in  it  to  see  if  it  strings  out.  We  generally  put 
it  on  hot,  with  two  coats  j  the  first  coat  being  hot  is  just  like  water,  and  it 
will  soak  into  the  sand  and  make  a  quarter  and  a  half  inch  coating, 
according  to  the  condition  your  bank  is  in.  It  becomes  a  kind  of  amal- 
gamation of  sand  and  pitch.  Then  you  put  your  sand  on  the  top  to  keep 
it  from  running.  We  thought  it  better  not  to  put  on  any  sand  at  all, 
but  just  a  thin  coating  of  pitch,  a  double  coat.  When  you  have  it  on 
from  a  half  to  three-quarters  of  an  inch  thick,  you  can  walk  on  it,  walk 
all  over  it  and  being  a  little  careful  not  to  dig  your  heels  into  it.  Even 
in  the  hottest  days  it  Will  bend  under  your  feet  and  not  break.  We  tell 
everybody  that  the  reservoir  down  there  cost  $1,800.  That  is  balf  what 
it  would  have  cost  to  build  it  of  stone.  The  actual  cost  was  $1,150  to 
$1,200. 

STATEMENT  OF  E.  T.  BUMBLE,  OF  AUSTIN. 

The  Chairman.  What  is  your  occupation  ! 

Mr.  DuMBLE.  I  am  the  State  geologist. 

The  Chairman.  Are  you  familiar  with  the  topography,  the  water 
supply,  and  the  means  of  irrigation  in  western  Texas  ? 

Mr.  DuMBLE.  As  well  as  it  is  possible  to  be  in.  the  short  time  that 
we  have  been  at  work. 

The  Chairman.  Make  any  statement  in  regard  to  it  that  you  think 
would  be  interesting  to  the  committee. 

Mr.  DuMBLE.  Do  you  wish  to  know  what  the  chances  are  for  irriga- 
tion in  western  Texas  f 

The  Chairman.  Yes  j  state  what  the  chances  are  for  irrigation  in 
that  section. 

Mr.  DuMBLB.  Well,  you  have  examined  the  Eio  Grande,  and  so  you 
know  all  about  that..  Have  you  information  with  regard  to  this  coun- 
try through  here,  that  is,  below  the  railroad  on  which  you  came  in  ? 

The  Chairman.  No.  State  anything  that  you  know  of  this  side  of 
the  Rio  Grande— the  waters  that  do  not  flow  into  the  Rio  Grande.  We 
wish  to  know  about  them. 

Mr.  DuMBLE.  There  are  no  running  waters  of  any  consequence. 
But  these  flats  are  all  susceptible  of  irrigation. 

The  Chairman.  To  what  flats  do  you  refer  ? 

Mr.  DuMBLE.  The  country  is  a  series  of  flats  or  plains  interrupted 
by  mountain  ranges,  and  in  those  ranges  there  are  places  in  which 
dams  could  be  made  that  would  hold  water  sufficient  for  irrigating  a 
large  amount  of  land  that  lies  in  the  flats.  The  rain-fall,  as  nearly  as 
we  have  gotten  at  it,  is  from  15  to  20  inches  yearly  throughout  that 
region.  One  section,  in  Quitman  Mountain,  the  one  we  have  examined 
most  closely,  a  dam  about  200  yards  long  will  hold  the  drainage  of 
some  45  square  miles  in  those  mountains.  That  opens  out  on  this 
flat  below  here,  a  large  plain.  That  is  true  of  a  great  many  other 
mountain  ranges  through  there.  At  Fort  Davis  there  is  already  con- 
Biderable  irrigation  from  the  waters  of  the  Olympia  Canon  on  Olympia 
Creek. 

The  Chairman.  Do  they  store  the  water  there,  or  do  they  take  the 
natural  flow  f 

Mr.  DuMBLE.  The  natural  flow.  The  city  of  El  Paso  and  presidio — 
there  are  many  places  where  the  water  could  be  stored  and  used  for  ir- 
rigation and  stock-raising  or  for  mining  purposes. 

The  Chairman.  It  would  not  be  very  expensive,  would  itf 

Mr.  DUMBLE.  No,  not  very  expensive ;  because  the  mountains  are 
tolerably  steep,  and  material  is  always  at  hand  to  build  the  dam, 
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The  Chairman.  Do  the  streams  discharge  in  narrow  gorges  f 

Mr.  Bumble.  Yes. 

The  Chairman.  Can  there  be  some  irrigation  from  wells! 

Mr.  DuMBLE.  I  do  not  think  so.  The  water  so  far  as  yet  fodnd  lies 
too  deep,  and  it  would  be  too  expensive  to  pump  it.  The  railroad  com- 
t^anies  have  gone  down  700, 800,  and  1,000  feet  all  along  the  line  without 
geltiug  water.    That  is  between  the  Pecos  and  the  Bio  Gi*and6. 

The  Chairman.  Does  it  extend  up  north  f 

Mr.  DuMBLE.  The  plains  come  in  here — about  Drouro  Station  on 
Texas  and  Pacific  [indicating  on  the  map].    It  takes  in  the  mesias. 

The  Chairman.  Have  you  been  up  the  Pecos  to  its  source! 

Mr.  DuMBLE.  l^o;  I  have  not. 

The  Chairman.  Take  it  farther  north,  in  the  Pan  Handle,  have  you 
been  there  ? 

Mr.  DUMBLE.   1^0. 

The  Chairman.  Can  they  irrigate  with  wells  ! 

Mr.  DuMBLE.  Yes. 

The  Chairman.  They  have  equal  facilities  for  storage  reservoirs, 
have  they  not! 

Mr.  DuMBLE.  They  have  on  the  east  side  of  the  Staked  Plain,  where 
those  canons  make  in  and  streams  begin  there.  The  whole  body  of 
that  country  is  red  clay,  and  they  can  build  dams  there  for  reservoirs 
very  well.  There  iu  Tom  Green  Couuty,  on  the  Conchos,  they  are 
damming  those  creeks,  and  will  have  an  abundance  of  supply  of  water 
for  irrigation.  They  are  increasing  that  all  the  time,  and  they  are  in- 
creasing their  water  supply. 

The  Chairman.  From  your  observation  what  is  your  opinion  as  to 
the  extent  of  irrigation  that  may  be  generally,  not  in  detail,  practiced 
iu  western  Texas,  where  rainfall  is  insufficient! 

Mr.  DuMBLE.  They  can  irrigate  nearly  every  part  of  it.  There  are 
some  fiats  or  plains  in  between  the  mountains  where  the  land  to  a 
great  extent  could  be  reached  by  it. 

The  Chairman.  What  would  be  the  productive  capacity  of  that  coun- 
tvy  when  irrigated  ! 

Mr.  DuMBLE.  It  would  be  very  great.  The  soil  is  very  fine.  It  is 
old  lake  bottoms. 

The  Chairman.  How  is  the  climate  for  products! 

Mr.  Dumble.  That  I  do  not  know ;  I  could  not  say.  The  thermom- 
eter gets  very  high,  but  it  is  a  dry  climate. 

The  Chairman.  I  mean  in  reference  to  the  production  of  crops. 

Mr.  Dumble.  They  grow  anything  that  will  grow  ai  ound  El  Paso.  •  ..d 
in  that  country,  wheat  and  all  kinds  of  fruits;  corn,  cotton,  and  any- 
thing of  that  kind  which  is  suitable  to  this  lower  country. 

Senator  Keagan.  Is  you  bureau  collecting  statistics  about  irrigation  ! 

Mr.  Dumble.  Yes ;  all  we  can.  For  instance,  I  am  having  the  border 
of  the  Staked  Plain  mapped,  with  instructions  so  that  the^^  may  know 
the  places  where  dams  can  be  built,  and  in  Tom  Green  County  I  have 
a  map  of  that  irrigation  district,  and  I  am  having  a  map  of  the  suitable 
l)laces  in  El  Paso  County  where  dams  can  be  mad^. 

Senator  Keagan.  On  the  western  tributaries  of  the  Colorado  there  is 
some  partial  need  of  irrigation.  What  do  you  say  about  the  streams 
down  there  ! 

Mr.  Dumble.  These  streams,  the  ones  in  Tom  Green  County,  afe  run- 
ning all  the  time.    They  are  very  seldom  dry.     When  you  get  along  the 
edge  of  the  Staked  Plain  they  run  during  the  wet  season  j  but  frequently 
the  beds  are  entirely  dry — a  great  maii^  ol  tiUem, 
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Senator  Beagan.  What  stream  is  this  [indicating  on  map]  ? 

Mr.  DuMBLE.  That  is  the  Llano. 

Senator  Keagan.  Have  there  been  any  efforts  made  to  take  oat  that 
stream  f 

Mr.  DuMBLE.  Some  small  efforts.  In  Llano  County,  from  some  of 
these  creeks^  there  are  gardens  that  have  been  irrigated,  and  some 
fields  that  have  been  irrigated. 

Senator  Keagan.  And  some  on  the  San  Saba  ? 

Mr.  DuMBLE.  Yes ;  and  from  those  streams  there  are  places  where 
they  could  irrigate  large  quantities  of  land. 

Senator  Reagan.  In  the  Concho  and  its  tributaries.  What  do  you 
say  about  that  f 

Mr.  DuMBLE.  That  comes  in  there  [indicating]. 

Senator  Keagan.  At  the  Ked  Fork  of  the  Colorado.  What  about 
that? 

Mr.  DuMBLE.  I  can  not  give  you  any  definite  information  about  that. 
You  have  had  information  about  Midlaud,  Odessa,  and  about  there. 

Senator  Keagan.  Coleman  is  where  they  have  had  fine  water  ? 

Mr.  DuMBLE.  Yes ;  they  have  good  water  there. 

Senator  Keagan.  Is  there  any  irrigation  from  the  streams  in  there  ? 

Mr.  DuMBLE.  I  do  not  know  of  any  irrigation  at  the  present  time.        ^ 

Senator  Keagan.  Is  it  needed  f 

Mr.  DuMBLE.  They  needed  it  two  years  ago,  if  they  could  have  gotten 
it  in  any  way. 

Senator  Reagan.  Do  you  know  whether  there  have  been  any  efforts 
at  irrigation  on  the  Clear  Fork  of  the  Brazos  f 

Mr.  DuMBLE.  No. 

Senator  Keagan.  You  have  no  information  that  you  have  collected 
on  that  subject  I 

Mr.  DUMBX.E.  No. 

Senator  Keagan.  Could  you  at  an  early  day  send  any  information  on 
that  subject  to  the  committee  at  Washington  I 

Mr.  DuMBLB.  Y'es,  I  will  do  so. 

STATEMENT  OF  CHARLES  E.  PRATT,  OF  ABILENE,  TAYLOR  COUNTY. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Pbatt.  Commission  merchant. 

The  Chairman.  Have  you  observed  the  effect  of  irrigation  upon  the 
production  of  crops  f 

Mr.  Pratt.  Some ;  up  from  the  Pecos  and  in  the  PanHandle. 

The  Chairman.  Anywhere  in  western  Texas  I 

Mr.  Pratt.  Yes. 

The  Chairman.  State  what  kind  of  crops. 

Mr.  Pratt.  Alfalfa ;  that  is  about  all  I  iiave  seen. 

The  Chairman.  What  success  did  you  have  in  raising  alfalfa  with 
irrigation  f 

Mr.  Pratt.  This  season  not  much ;  because  they  could  not  get  the 
water  turned  on  at  Pecos  in  time. 

The  Chairman.  I  do  not  mean  your  success  this  season,  but  how 
water  affects  it;  whether  you  can  raise  crops  with  water. 

Mr.  Pratt.  I  do  not  know  that  I  could  state  that. 

Senator  Keagan.  Do  you  not  know  whether  it  makes  better  crops 
with  water? 

Mr.  Pratt.  Yes,  it  makes  better  crops.    In  Ta>'\or  Cov\w\y  Ava-^  "^^ 
mill  wheu  we  needed  it,  I  know  we  would  have  luado  &u^  cyov>^\vv  V^;;^  \ 
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but  as  it  was  we  made  notliinff,  everything:  perished  for  want  of  water. 
Last  year  we  made  110  buKheln  of  oats  to  the  acre. 

The  Chairman.  IJow  far  west  is  that! 

Mr.  Pratt.  Two  hundred  miles;  Irom  190  to  210  miles. 

Senator  Rkagan.  In  what  county  ? 

Mr.  Pratt.  Taylor  County. 

The  Chairman.  You  raise  good  crops  there  without  irrigation  ? 

Mr.  Pratt.  Yes. 

The  Chairman.  How  often  ! 

Mr.  Pratt.  Once  in  every  three  or  four  years. 

The  Chairman.  Then  you  have  failures  f 

Mr.  Pratt.  Yes ;  we  have  four  failures  out  of  six  there. 

The  Chairman.  Then  you  must  irrigate  ? 

Mr.  Pratt.  Yes;  that  is  the  way  we  look  at  it. 

The  Chairman.  What  are  the  opportunities  for  irrigating  there  f 

Mr.  Pratt.  I  have  not  thought  about  that.  Could  we  get  water  when 
it  is  needed,  I  know  we  could  make  splendid  crops. 

The  following  papers  were  ordered  filed  when  received. 

Adjourned. 


FURTHER  STATEMENT  OF  FRANK  E.  ROESLER,  ON  IRRIGATION 

UPON  THE  TEXAS  STAKED  PLAIN. 

Dallas,  Tex.,  September  2, 1889. 

The  Great  Plain,  -where  traversed  by  the  Texas  and  Pacific  Railway,  constitutes  a 
table-land  about  65  miles  in  width,  widening  out  northwardly,  and  ext-euding  into 
the  Pan  Handle  several  hundred  miles.  Its  most  southerly  point  is  about  60  miles 
south  of  Midland,  Tex.  Its  outline  is  well  defined,  its  edges  consisting  of  rocky 
blutrs  extend iug  for  hundred  of  miles,  forming  many  bold  promontories  and  shelters 
of  coves.  At  some  remote  period  of  time  its  eastern  edge  was  the  shoro'line  of  souie 
great  sea,  which,  as  it  receded  eastwardly  and  southwardly,  cut  new  shore-linea,  cod- 
verting  the  stretch  of  country  between  the  plain  and  the  Brazos-River  into  a  series 
of  benches  or  table- Lands,  lying  one  above  the  other  like  the  steps  in  a  stairway. 
The  Brazos  River  at  the  Texas  and  Pacific  Railway  crossing  has  an  altitnde  of  750 
feet,  while  the  last  step  in  the  grand  stairway,  the  eastern  edge  of  the  plain,  has  an 
altitude  of  2,700  feet. 

Before  the  creation  of  the  Pecos  Valley  the  plain  seems  to  have  been  oontinnons 
with  the  eastern  slope  of  the»  mountain  ranges  of  New  Mexico  and  western  Texas. 
This  would  appear  from  the  fact  that  the  surface  of  the  plain  presents  a  gradual  fall 
from  the  north  and  west  toward  the  southeast,  the  altitudes  from  its  western  to  its 
eastern  edge  being  as  follows:  Douro  Station,  3,100  feet ;  Odessa,  2,900  feet ;  War- 
field,  2,875  feet;  Midland,  2,780  foet ;  Marienfeld,  2,700  feet;  the  southern  edge  abont 
2,300  feet.  Through  some  convulsion  of  nature  a  break  in  the  strata  was  formed 
near  its  eastern  edge,  forming  what  is  now  known  as  Suphur  Draw,  in  Howard 
County,  and  probably  several  oth(^^  fractures  will  be  found  north  and  west  several 
hundred  miles  distant.  This  would  seem  to  be  indicated  by  the  fact  that  the  strata 
of  the  plain  are  continuous,  and  that  water  is  usually  found  in  abundance  below  the 
limestone,  and  that  this  supply  does  not  seem  in  the  least  to  be  disturbed  by  either 
heavy  local  rains  or  long  periods  of  drought.  The  water  seems  to  come  for  %  distance 
of  hundreds  of  miles,  and  wherever  the  limestone  is  penetrated  the  supply  is  peroia- 
nent.  The  local  rain-fall  seems  to  find  its  way  throngh  the  various  ''draws"  to  the 
headwaters  of  the  Colorado  and  Concho  Rivers,  and  is  eventually  carried  to  the  Gulf 
of  Mexico,  or  passes  through  Red  Ri  ver  into  the  Mississippi.  The  dark  colored  **  rises^ 
of  the  Colorado  River  always  indicate  local  rains  in  Central  Texas,  and  the  ''rod 
rises"  heavy  rains  on  the  Staked  Plain.  These  rivers  carry  oft*  the  surface  drainage. 
The  undergiound  drainage,  namely,  the  waters  uiuler  the  limestone  strata,  work 
their  way  to  the  San  Marcos,  San  Antonio,  Guadaloupe,  Nueces,  Sabinal,  and  many 
other  rivers,  which  rise  and  fall  at  the  same  time  that  do  the  Rio  Grande  and  the 
Pecos,  both  of  which  receive  their  waters  from  the  mountain  snows  of  New  Mexico 
and  Western  Texas. 

The  "draws"  above  mentioned  seem  to  be  able-bodied  rivers  that  have  retired  from 

bnsiiwHs.     In  tinier  gone  by  they  have  o/arried  great  volnmes  of  water,  and  have  eat 

their  way  through  solid  limestoue  ledges,  tXi^iVt  \>aA\\La  Xi^km^^'well  defined  to  this  day. 
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Daring  heavy  rains  they  reanme  bnsiness  in  a  small  way,  occasionally  drowning  a 
flock  of  sheep  that  are  feeding  on  their  grass-covered  beds.  Generally  the  water  is 
lost  in  a  few  days,  having  percolated  through  the  sand  to  the  limestone  layer  beneath, 
which  is  generally  impervious.  Most  of  these  "draws"  are  filled  with  silt  and  sand 
blown  in  from  the  plain.  They  drain  many  hundreds  of  miles  in  area,  and  in  many 
of  them  water  in  great  quantity  is  found  at  a  depth  of  2  to  20  feet.  Several  could, 
without  great  expense,  be  again  converted  into  flowing  streams,  carried  to  the  higher 
lying  lands,  and  be  made  to  irrigate  a  considerable  area.  Mustang  Draw,  in  Martin 
County,  by  the  use  of  5  or  6  miles  of  flumes,  could  probably  be  put  to  good  use  in  this 
manner,  as  water  in  abundance  is  found  at  a  depth  varying  from  2  to  6  feet.  All  the 
"draw"  water  will,  of  course,  be  surface  water,  derived  from  local  rains. 

The  "  underground  water  "  is  generally  found  at  varying  depth.  At  Marienfeld,  on 
the  eastern  edge  of  the  plain,  at  from  60  to  90  feet ;  at  Germania,  10  miles  west,  at  45 
to  GO  feet ;  at  Midland,  20  miles  west,  at  35  to  50  feet ;  at  Odessa,  40  miles  west,  at 
30  to  50  feet ;  at  Douro,  near  western  edge  of  the  plain,  none.  In  a  few  localities 
** joint  clay,"  a  water-proof  material,  on  which  the  **  underground"  water  rests, 
comes  close  to  the  surface.  No  water  was  found,  though  this  material  has  often  been 
penetrated  to  a  depth  of  500  feet.  A  few  of  the  surface  wells  are  brackish  and  sev- 
eral salty,  but  generally  the  water  is  good.  Several  springs  containing  soda,  sul- 
phur, or  gypum  water,  as  well  as  a  few  wet  weather  salt  lakes,  are  also  found  on  the 
plain.  The  only  permanent  running  stream  on  the  Staked  Plain  is  "  Running  Water,' , 
in  Dickens  County,  a  bright,  sparkling  stream,  that  suddenly  breaks  out  out  of  the 
ground,  ripples  over  a  pebbly  bottom  for  a  distance  of  10  miles  and  then  mysteriously 
disappears,  like  many  other  streams  west  of  the  Pecos  River,  notably  Leon  Wells, 
Comanche  Springs,  Escondido,  Limpia,  and  Toyah  Creek,  or  the  underground  river 
near  Castle  Mountain,  in  Crane  County,  which  is  working  its  way  to  daylight  by 
washing  away  the  roof  covering  it,  occasionally  causing  a  part  of  it  to  fall  in.  A 
similar  stream  exists  in  the  northern  part  of  Crocket  County,  which  was  not  known 
to  exist  a  few  years  ago,  though  a  recent  cave-in  exposed  an  abundant  water  supply 
20  feet  below  the  surface. 

Nearly  all  the  wells  dug  or  bored  in  the  *'  under  ground  "  water,  under  the  limestone, 
show  a  tendency  to  rise  above  the  point  where  first  water  was  reached.  In  some 
localities  a  rise  of  20  to  30  feet  was  observed,  showing  that  the  supply  is  under  con- 
siderable pressure.  Borings  at  Odessa  have  shown  five  separate  layers  or  deposits  of 
water  to  exist  between  the  surface  and  the  "joint  clay"  100  feet  below.  Between 
the  Staked  Plain  and  the  Pecos  River  is  an  ancient  fresh-water  lake  basin,  known 
as  **the  White  Sand  Hills,"  which  is  covered  with  numerous  ponds  of  pure  fresh 
water.  The  supply  is  permanent,  and  said  to  be  inexhaustible.  The  railway  wells 
%t  Monahans,  in  this  locality,  furnish  an  Immense  supply.  Altitude,  2,620  feet.  The 
wells  west  of  this  and  to  the  Pecos  draw  their  supply  from  the  seepage  of  the  Pecos 
River.  East  of  the  Staked  Plain  the  water  stipply  in  wells  is  variable  as  to  quantity, 
qnality,  and  depth.  In  Howard  County  good  water  is  abundant  in  the  southern  part, 
rather  deep  in  the  northern  part,  and  brackish  in  the  town  of  Big  Spring.  In  Mitch- 
ell County,  generally  good  at  30  to  50  feet,  sometimes  strongly  alkaline.  Several 
wells  bored  are  capable  of  furnishing  9,000  gallons  of  water  per  hour  continuously. 
At  a  depth  of  200  to  300  feet  super-saturated  salt  brine,  claimed  to  be  chemically  pure, 
is  fonnd  in  inexhaustible  quantity,  and  a  fine  grade  of  salt  is  manufactured.  The 
Colorado  River  carries  water  in  its  bed  nearly  all  year  round.  Its  water  here  is  said 
to  be  brackish  and  salty.  A  chemical  examination  wiU  have  to  determine  whether 
or  not  the  water  can  be  used  for  purposes  of  irrigation. 

PRODUCTS  Op  the  plain. 

Farming  as  a  distinct  business  was  begun  as  early  as  1882,  and  that  without  irriga- 
tion. The  highest  yield  obtained  is  as  follows :  Wheat,  25  bushels ;  rye,  22  bushels ; 
com,  65  bushels ;  oats,  50  bushels ;  potatoes,  150  bushels.  Farming  operations  since 
1882  have  sho^ni  that  all  varieties  of  forage  plants,  including  sorghum,  millet,  alfalfa, 
Johnson  grass,  rye,  etc.,  do  very  well  without  irrigation,  and  can  be  relied  on.  Wheat, 
eom,  and  other  crops  which  are  grown  especially  for  their  seed,  must  mature  at  a 
specified  time.  If  the  rain-fall  is  timely  a  large  crop  will  be  made,  but  there  is  suffi- 
cient nncertainty  to  prevent  their  becoming  (for  some  time  to  come,  at  least)  the 
principal  source  of  income.  It  is  generally  conceded  that  it  is  useless  to  plant  a  wheat 
crop  after  a  dry  fall.  A  large  wheat  crop  can,  however,  be  made  if  the  country  has 
luM  good  rains  in  October  and  November.  One  good  rain  in  April  or  beginning  of  May 
will  secure  the  crop.  It  has  been  frequently  observed  that  two  adjoining  fields  of 
corn  will  show  the  greatest  difference  in  the  yield  for  the  reason  that  the  one  crop  was 
planted  a  week  or  two  earlier  than  the  other.  The  earlier  planting  would  make  10 
Dosbels,  while  the  later  planting  made  65,  though  both  received  a  gooiV  xaAw  ^\>  \>cv^ 
same  time.  The  rain-fall  of  the  plain  varies  between  18  and  4^  \nc\v«a,  stw^V  X\vv^  i\\\vwv^- 
tity  regnlarly  diatribated  would  be  ample  to  secure  any  crop  •,  Aiut  Vta  \>Tftc\\v\\.v5A\ovL 
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is  irrcp^nlar,  and  the  farmer  haHnnwillingly  come  to  tbo  conolusion  tbatho  mnsthave 
an  additional  Hource  of  income  in  order  to  proHper. 

The  native  {grasses  are  abun<laiit  and  nutritious,  and  most  farmers  have  acquired 
more  or  less  live  stock,  cattle,  horses,  or  sheep,  to  make  the  annual  income  more  cer- 
tain. 

The  soils  as  »  rule  are  very  fertile,  and  some  of  the  early  settlers  from  California 
pronounced  them  well  adapted  to  frnit-j^rowing,  provided  water  for  irrigation  could 
be  had. 

The  drought  of  1886  and  1887,  more  than  anything  else,  brought  the  question  of  fruit- 
growing and  irrigation  to  the  foreground.  Old  wells,  U8e<l  for  household  purposes 
only,  were  increased  in  capacity,  one-half  acre  gardens  were  put  under  irrigation,  and 
found  to  be  very  profitable.  Experimental  orchards  were  established  at  Odessa  and 
Marienfeld.  Much  of  the  nursery  stock  was  obtained  from  California,  and  nearly 
every  variety  of  fruit  grown  in  the  United  States,  excepting  the  citrous  fruits,  can  be 
found  on  the  pliiin.  The  experimeilts  carried  on  for  several  years  by  private  citizens, 
and  by  the  experimental  farms,  have  demonstrated  that,  in  addition  to  all  the  stand- 
ard American  fruits,  the  eommercial  prune  and  all  the  raisin  grapes  and  the  fancy 
table  grapes  of  California  can  be  successfully  grown.  It  is  now  generally  conceded 
that  the  money-making  crop  of  the  Staked  Plain  will  be  the  fruit  crop,  and  the 
reasons  given  therefor  are, /r«f,  that  European  table  and  raisin  grapes  can  not  he 
grown  further  east  than  the  Staked  Plain,  owing  to  the  humidity  of  the  atmosphere 
in  the  lower-lying  lands  of  the  Mississippi  basin  or  the  Gulf  shore. 

Second.  That  all  fruits  mature  fully  and  are  free  from  blight,  premature  rot,  and 
obnoxious  inserts;  th.at  all  Western  fruits  contain  more  sugar  and  are  sweeter  and 
juicier  than  any  of  the  fruits  of  the  lowlands. 

Third.That  the  dryness  of  the  atmosphere  has  the  tendency  to  modify  the  effects 
of  severe  frosts,  it  having  been  repeatedly  observed  that  a  much  less  degree  of  cold 
would  kill  the  fruit  blosoms  in  central  and  eastern  Texas,  whereas  a  severe  freeze, 
several  degrees  colder,  on  the  plain  would  bo  perfectly  harmless. 

Fourth,  That  while  the  fruit  crop  of  central  and  eastern  Texas  is  frequently  a  fail- 
ure, owing  to  excessive  rains,  this  danger  is  not  anticipated  on  the  plain. 

Lasthf.  The  fine  fruits  of  the  plain  are  1,200  miles  nearer  to  the  great  cities  than  are 
those  of  California,  and  as  the  same  varieties  can  be  produced  it  is  obvious  that  the 
fruit  of  the  plain  ought  to  be  more  profitable,  as  it  will  reach  the  market  in  better 
condition  and  costs  less  in  the  matter  of  transportation. 

THE  QUESTION  OF  OBTAINING  AN  ADEQUATE  WATER  SUPPLY  IS  PARAMOUNT. 

The  question  as  to  the  practicability  of  raising  the  finest  of  fruits  is  definitely  set- 
tled.   Cheap  water  is  wanted.    It  can  only  be  obtained  in  small  quantities  from  well« 
and  storage  reHorvoirs,  and  the  acreage  that  can  be  irrigated  from  each  source  of  sup- 
ply is  limited.     The  d<«velopment  of  the  plain  will  depend  largely  upon  tlio  cost  of 
securing  and  raising  water  for  irrigation.     What  has  been  accomplished  through  pri- 
vate eH'orts  in  a  small  way  only  goes  to  show  that  present  methods  are  too  expensive, 
and  that  very  finv  can  avail  themselves  of  irrigation  by  individual  effort.     Corpora- 
tions with  ample  capital  can  secure  sullicient  water  at  moderate  cost,  but  it  is  ques- 
tionable whether  men  with  money  to  lose  can  be  induced  to  invest  in  enter])riaes  where 
success  is  to  some  extent  problemjitical.     Moneyed  men  prefer  to  deal  with  known 
quantities.     If  it  is  known  that  a  certain  quantity  of  water  can  .be  had  at  a  certain 
depth,  that  it  can  be  reached  at  a  certain  cost,  and  ])nt  on  the  land  at  a  certain  cost 
per  acre,  and  that  the  combined  cost  is  sufficiently  low  to  enable  a  farmer  to  profit- 
ably cultivate  and  pay  for  the  improvement,  there  is  no  question  but  that  the  capical 
neccessary  to  make  the  improvement  will  be  at  hand.    But  to  determine  these  points 
the  money  will  not  be  fo'rtli coming.     As  at  lefist  95  per  cent,  of  the  arid  lands  must  be 
irrigated  from  wells  or  remain  uncultivated,  it  appears  that  the  people  of  the  arid  re- 
gion will  have  to  look  to  the  national  Government  for  the  information  that  is  neces- 
sary to  secure  the  investment  of  capital  for  irrigation  of  the  plains  away  from  the 
rivers. 

On  the  Staked  Plain  but  very  little  water  will  be  needed,  but  when  needed  is 
needed  badly.  Continuous  irrigation  is  not  required.  In  the  history  of  every  crop 
there  is  a  critical  moment  in  which  it  is  determined  whether  or  not  the  farmer  shall 
have  a  full  crop,  a  half  crop,  or  a  failure.  A  rain-fall  to-day  makes  his  crop,  a  rain-fall 
two  weeks  hence  does  him  no  good.  One  or  two,  or  possibly  three,  rrigations  during 
the  year,  each  equaling  a  two-inch  rain-fall,  would  bring  him  a  great  harvest 
More  than  that  he  will  hardly  need.  In  lri88  and  1889  he  made  a  full  crop  withont 
irrigation  ;  inl88Gand  1887  he  did  not  get  his  seed  back,  though  the  rain- fall  of  each 
year,  if  properly  distributed,  would  have  made  splendid  crops. 

The  acreage  that  can  be  irrigated  from  a  six-inch  bored  well  in  a  dry  year,  hy  ns- 
In^  ;i  ton-font  wijidmill,  will  be  about  live  a^res,  varying  with  the  rain-fall.  Bv  the 
uae  of  a  auiiahle  storage  tank  the  ca\>acV\>^  ol  \>\i^  \Asv.vit>  vaaY  possibly  be  doubled,  bat 
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At  all  events  the  acreage  irrigated  ia  very  small  compared  with  the  cost  of  the  outfit  . 
which  runs  between  $200  and  $350.    Five  acres  under  irrigation  by  a  $200  plant,  will 
cost  the  owner  $40  per  acre,  and  if  he  borrows  the  money,  paying  10  per  cent,  interest, 
he  practically  pays  a  water  rent  of  $4  per  annum. 

This  expense  is  for  water  alone.  If  the  farmer  plants  fruit  trees  and  grape-vindis 
he  must  have  rabbit-proof  fencing,  which  may  cost  him  $10  per  acre  additional. 
Comparatively  few  new  settlers  will  be  financially  able  to  incur  such  expense  as  is 
necessary  for  a  good  water  plant,  and  if  they  do  succeed  in  securing  their  water  sup- 
ply it  will  be  at  such  cost  per  acre  that  very  high-priced  crops  must  be  grown  and 
snocessfully  marketed  to  meet  the  interest  on  the  investment  to  be  profitable.  The 
raising  of  the  cereals  and  forage  crops  by  irrigation  will,  therefore,  be  entirely 
out  or  the  question,  but* if  the  cost  of  the  water  supply  can  be  reduced,  the  growing 
of  early  vegetables,  fine  table  grapes,  early  fruits,  raisins,  prunes,  and  the  making  of 
wine  can  be  made  profitable.  In  order  to  ascertain  the  cost  oi  water  supply  on  a 
larger  scale,  and  also  to  learn  what  varieties  of  fruit  are  best  adapted  to  the  Staked 
Plain,  a  number  of  citizens  of  Dallas,  Fort  Worth,  Colorado  City,  Marienfcld,  and 
Midland,  agreed  to  risk  the  sum  of  $5,000  in  experimental  work,  and  for  that  pur- 
IK>se  organized  the  Marienfeld  Fruit-growing,  Gardening,  and  Irrigation  Company. 
A  study  of  the  <][uestions  before  them  has  led  them  to  the  conclusion  that  corpora- 
tions with  sufficient  capital  in  hand  can*  safely  and  profitably  develop  the  plain,  and  . 
furnish  water,  the  necessary  appliances  for  raising  and  storing  the  same,  fence  lands, 
build  houses,  plant  trees  and  vines,  market  the  products,  for  25  to  50  per  cent,  less 
money  than  any  individual  can  furnish  the  same  materials,  appliances,  or  conven- 
iences for^  and  still  make  a  fair  profit  on  the  investment. 

The  estimates  on  a  section  of  land  near  Midland  or  Odessa,  where  the  presence  of 
wat«r  in  sufficient  quantity  has  been  determined  by  previous  tests,  are  given  as  fol- 
lows: 

640  acres  of  land,  at  $3  per  acre $1,920.00 

704  fence  posts,  at  15  cents 105.60 

1,408  stays  1x6  (704  feet  of  lumber) 35.00 

7.200  lbs.  Glidden  barbed  wire,  at  5^  cents 396.00 

21,220  feet  30-inch  netting,  H  inch  mesh.  No.  19  wire 462. 00 

Freight  on  same 50.00 

4  gates,  staples,  hardware 75.00 

30  adobe  or  box  houses,  at  $150  each 4,500.00 

27, 040  young  fruit  trees  and  freight,  at  10  cents,  for  160  acres 2, 704. 00 

64, 000  young  rooted  grape  vines,  at  5  cents,  for  160  acres - 3, 200. 00 

Office  of  superintendent 250.00 

Salary  of  superintendent  three  years,  at  $720 2, 160. 00 

Wages,  five  farm  laborers  two  years  of  three  hundred  days,  at  $1. 25  per  day  3, 750. 00 

Surveying,  freights,  comm issions,  advertising,  etc 2, 200. 00 

Farming  implements,  livestock,  etc 500.00 

$22, 307. 60 

The  total  cost  of  improvement  per  acre  will  be  $34. 85,  or  $22, 307. 60  for  the  sec- 
tion. 

All  of  the  land  is  put  in  tillable  condition,  but  only  one-half  is  planted  in  trees 
and  vines. 

There  is  a  delightful  uncertainty  as  to  quantity  of  water  obtainable,  size  and  ca- 
pacity of  wells^  windmills,  and  storage  tanks  required.  The  estimate  will  vary  with 
e«eh  section  of  land  used.  The  estimate  on  a  certain  section  of  land  which  the  writer 
has  in  mind  is  as  follows : 

Seven  dug  wells,  tunneled  in  water-bearing  strata,  at  $1,200 $8, 400 

Seven  30-ioot  windmills,  pumps,  towers,  etc.,  at$700 4,900 

Ten  storage  tanks,  at  $350 3,500 

Six  miles  of  wooden  flumes,  etc.  ;  95,000  feet  lumber,  at  $25 2,500 

$19, 300 

An  average  cost  of  $31.10  per  acre  for  water. 

Adding  together  the  cost  of  the  improvements  $22,307.60,  and  the  cost  of  water 
supply,  $19,^,  we  have  a  total  cost  of  $41,607.60,  or  $65.01  per  acre. 

The  foregoing  estimate  is  an  extra  liberal  one.  Fruit-trees  at  wholesale  figures  can 
be  had  for  cash  as  follows :  Apple-trees,  $3.50  to  $80  per  thousand ;  pear-trees,  $100  to 
$200  per  thousand ;  plum-trees,  $100  to  $150  per  thousand ;  poaches,  $30  to  $50  per 
thousand ;  grape-cuttings,  $2.50  to  $5  per  thousand ;  rooted  vines,  $10  to  $100  per  thou- 
sand ;  shade-trees,  $10  to  $150  per  thousand.  If  the  company  making  the  improve- 
ments grows  its  own  nursery  stock,  it  can  produce  nine-tenths  of  the  tre^a  a.wiN\v\«9k 
at  a  cost  of  one-half  to  4  cents,  and  many  for  much  less  monev.  TiVio  VaXiiix  q\\w\v;<>-^ 
af^aiimt  improvements  wil]  also  be  employed  on  the  water  supply,  awd  v^^^^^^^-^  V^"^ 
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coTit.  firainnd  in  constrnctioTi.  Tlio  quantity  of  wat-er  required  per  year  will  betlie 
e(]niv»l(>nt  of  a  rain-fall  of  12  inchoH,  the  lowest  anunal  rain>fallat  Marienfeld  beiug 
IH  inchoH.  To  frl\e  each  acre  the  equivalent  of  a  rain-fall  of  30  incheB,  12  inches,  or 
^:{2r>,S4^  j^allons,  per  annum  nnist  be  supplied.  To  give  a  section  12  inches,  208,542,7^ 
'gallouH  luuHt  he  furniHhed  during  tlie  year,  which  can  be  furnished  by  ^ve  KnowlesB 
Htoani-])uuipH,  raining  5,000  gal  Ions  per  hour,  or  120,000  gallons,  per  day  each.  A  prop- 
erly couHtructed  well,  coHting.$l,200,  Hhonld  yield  double  this  quantity  per  day  in  the 
vicinity  of  Midland  or  OdcHHa,  and  in  such  event  three  wells  may  be  expected  to  fnr- 
niHh  the  (piantity  of  water  for  which  Rcven  wcIIh  are  allowed  in  the  estimate.  If 
four-soveutliH  of  the  cost  of  coiiHtruction  can  be  saved,  the  cost  of  the  water  supply 
can  bo  reduced  to  about  $15  ]>t*r  ac^^ 

A  section  of  land  improved  and  Hup])lied  with  water  as*  above  oatlined  coald  be 
subdivided  into  20-acre  tracts  and  Hold  on  easy  credit  terms  t'O  a  frnit-growing colony. 
Each  of  the  20- acre  tra(itH,  according  to  the  (VHtiniates  above  given,  will  cosi  |l,300, 
though  it  iH  the  opinion  of  the  writer  that  this  amount  can  be  safely  scaled  f&  per 
cent.  If  50  per  cent,  be  added  as  ])rofit  to  the  $1,300  the  sum  will  still  be  from  25  to 
50  per  cent.  Iohn  than  local  retail  prices  for  the  same  material  and  labor.  If  the  land 
and  improvements  were  Hold  on  ten  annual  payment  terms,  with  6  per  cent,  interest 
on  deferred  payments,  the  purchaser  could  easily  meet  his  obligations,  as  one  single 
acre  in  onionn  or  grapeH,  and  other  fruit,  should  earn  enongh  to  make  the  annnal 
payment.  The  investment  made  by  a  company  of  this  kind  woald  be  eminently  safe 
and  legitimately  profitable. 

Another  estimate  on  cultivation  and  irrigation  of  a  section  of  land,  only  160  acres 
being  planted  in  trees  and  vines,  and  no  houses  being  built  for  the  settler,  places  tiie 
sum  total  at  ^23,555  or  $3(5.85  per  acre. 

A  20-acre  vinej'ard  on  the  Rio  Grande,  carried  to  the  third  year's  onltivation,  is 
estimated  to  cost  its  owner  $1,175,  or  $r>8.75  per  acre.  The  difference  in  cost  comes 
in  in  the  increuHod  price  of  the  land,  $25  x)er  acre,  and  the  fact  that  the  owner  does 
not  own  his  water  stipply  but  must  buy  it.  Besides,,  he  must  irrigate  oftener  and  nse 
more  water,  owing  to  the  different  character  of  the  soil  and  the  difference  in  the  rain- 
fall, the  maximum  nt  El  Paso  being  16  inches  per  annum,  and  the  minimam  beiug 
18  inches  at  at  Marienfeld. 

An  acre  in  grnpos  three  years  old  is  claimed  to  prodnce  16,000  ponnds  to  the  acre 
at  El  Paso,  which,  converted  into  wine,  is  said  to  equal  700  or  800  gallons,  selling 
at  75  cents  to  $1  per  gallon.  Shipping  grapes  sell  at  about  2  cents  per  ponnd,  which 
would  make  the  crop  worth  $;V2'J  on  the  ground.  A  bearing  vineyard,  three  to  five 
years  old,  is  considered  as  worth  from  $300  to  $500  per  acre.  Land  on  the  Staked 
Plain  sells  at  prices  ranging  from  Si  to  $5  per  acre,  is  of  easy  cultivation,  and  pro- 
duces frnits  of  the  same  kind  and  class. 

On  the  Staked  Plain  and  in  the  mountain  valleys  west  of  the  Pecos  there  are  many 
hundred  places  where  nourishing  fruit-growing  colonies  could  be  established,  if  only 
the  l<H*ation.  quantity,  and  cost  of  the  upland  water  supply  were  known,  and  this 
applies  to  the  entire  arid  region  extending  from  the  borders  of  Mexico  to  the  British 
Possessions.  Millions  upon  millions  of  idle  capital  are  Iving  in  the  Eastern  banks 
awaiting  investments  that  will  secure  a  certain  and  reasonable  interest.  If  com- 
petent information  can  be  given  on  the  subject  (and  who  can  be  more  competent 
than  the  National  Government  after  due  investigation?)  mnch  of  this  capital  will 
bectmie  available,  and  a  subsistence  be  furnished  for  the  millions  of  American  citizeiifl 
now  gmwing  into  manhiH>d.  These  fruit-growing  colonies  will  become  small  trade 
renters  amund  which  will  cluster  numerous  other  industries,  such  as  the  raising  of 
live  stock,  dairying,  the  growing  of  wool,  the  development  of  mining  indnstries,  and 
of  the  wealth  of  tiber  now  annually  going  to  waste  in  the  mountain  TalleyB  of 
Western  Texas. 

The  crowning  work  of  the  century  in  the  way  of  national  legislation  will  be  the 
making  of  proper  provision  for  the  study  of  the  underground  water-supply  for  pu^ 
poses  of  irrigati<m,  and  connected  with  this  a  study  of  the  adaptability  of  the  varioas 
soils  to  th«»  most  profitable  and  necessary  crops. 

The  wiriiM-  wouhl  n^spectfnlly  suggest  to  the  honorable  Senate  Committe  that 
legislation  be  recommended,  to  the  end  that  observing  stations  be  established  nnder 
the  joint  control  of  the  I'.  S.  Geological  Survey  and  the  Department  of  Agriculture, 
at  ]ilace8.  say.  a  hundred  mile^  apart  thn>ughout  the  arid  region.  The  observers 
placeil  in  charge  should  keep  a  record  of  the  rain-fall:  a  record  of  the  temperatnre, 
of  the  wiml  movemont :  the  periixl  of  gt^rmination  and  maturity  of  nnimgated  as 
wfll  :is  irrigated  crops,  together  with  information  as  to  cost  ana  profit  of  growing 
thi'Ui:  shi>uld  furnish  descriptions  of  existing  streams,  lakes,  springs,  dry  water- 
conrsi's.  li>cations  for  res<^rvoir  sit<»9,  furnish  history  of  existing  wells,  reservoirs,  cost 
of  sam«\  and  cost  of  appliances  and  nietluHls  of  raising  wat<er  either  for  ranch  purposes 
or  irri;::ition.  describe  the  s^mIs  in  their  districts  and  the  strata  passed  through  in  the 
(litViTfiit  wi'jis:  in  shnrt.  «;aiher  all  possible  information  bearing  on  the  sabjeot  of 
watvr  supply,  irrigation,  and  agricttUure, 
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The  ohserveps  shonid  be  supplied  with  suitable  machinery  to  make  test  bonngs 
for  water,  and  to  determine  the  quantity  of  water  available  for  purposes  of  irriga- 
tion under  any  given  area  of  surface.  (As  long  as  the  arid  region  is  dependent  upon 
the  professional  water-hunter,  who,  armed  with  a  forked  mesquite  switch,  puts  in 
time  at  1^  per  day  tramping  over  the  country  until  his  employer  gets  tired,  and  then 
suddenly  experiences  a  flea-bite,  which  he  mysteriously  calls  a  magnetic  shock  and 
points  out  a  suitable  location  for  a  well,  little  progress  can  be  made.) 

The  search  for  water  must  bo  systematically  made,  and  the  observer  must  be 
jpiided  largely  by  the  arrangement  of  the  strata  of  his  district.  The  presence  of 
water  having  been  determined,  its  quanity  must  next  be  ascertained,  and  for  this 
purpose  I  have  only  one  method  to  recommend,  though  perhaps  better  methods  may 
be  known  to  the  U.  S.  Geological  Survey. 

The  observing  station  should  have  at  its  disposal  a  prospecting  diamond  drill, 
which  will  preserve  a  cone  consisting  of  every  material  penetrated ;  also  a  i»ortable 
steam-pump  capable  of  extracting  5,000  gallons  of  water  per  hour.  Wherever  the  soil 
is  so  constituted  that  it  will  grow  crops  if  irrigated,  and  a  considerable  area  of  sur- 
face lies  favorable  for  irrigation  the  test  for  water  should  be  made.  If  the  water  is 
found  in  limestone,  it  will  probably  run  in  veins  or  crevices.  Drilling  should  be  sus- 
pended and  the  steam-pump  put  to  work.  By  observing  the  time  required  to  empty  the 
well,  and  the  time  required  to  refill,  the  capacity  of  the  well  per  diem  can  be  de- 
termined. After  the  quantity  is  known,  it  is  important  to  know  whether  or  not  the 
capacity  can  be  increased  by  opening  up  neighboring  fissures  and  crevices,  thus  ad- 
mitting more  water.  This  can  be  done  by  exploding  a  quantity  of  dynamite  in  the 
bottom  of  the  boring.  If  no  better  results  are  obtained  the  drilling  should  be  con- 
tinned  to  a  lower  deposit  of  water.  If  the  quantity  of  water  in  the  limestone  is  in- 
creased by  the  use  of  dynamite,  five  or  six  additional  borings  within  a  radius  of,  say, 
25  feet  should  be  made  and  a  charge  of  dynamite  exploded  in  each,  which  will  have 
the  effect  of  breaking  thestrata  and  practically  making  one  well  of  the  entire  lot.  If 
the  quantity  of  water  thus  obtained  is  sufficient  and  economical  for  purposes  of  irri- 
gation, the  object  sought  for  is  obtained.  The  problem  to  be  solved  in  the  experiment 
ih,  whether  more  water  can  be  obtained  from  combined  wells  in  the  fractured  rock, 
than  from  the  six  or  seven  wells  singly  in  the  unbroken  limestone. 

As  soon  as  the  water-bearing  capacity  of  the  limestone  has  been  determined,  the 
drilling  should  be  continued  to  the  first  water  below  the  limestone.  Water  will  prob- 
ably be  found  in  coarse  sand  or  quicksand.  If  found  at  a  reasonable  depth,  say  at 
100  to  200  feet,  a  few  additional  wells  of  same  depth  and  diameter  should  be  bored 
respectively  50, 100,  150,  200  feet  distant.  All  these  wells  should  be  in  line.  The 
wells  are  numbered  respectively  1,  2,  3,  4,  and  5.  If  a  steam-pump  of  5,000  gallons 
capacity  per  hoar  be  attached  to  the  middle  well  No.  3,  the  water  contained  therein 
will  be  exhausted.  If  the  pump  has  worked  four  hours,  20,000  gallons  of  water  will 
have  been  raised.  Measurements  taken,  say,  four  hours  later  show  that  the  water  in 
the  well  has  again  reached  its  normal  level.  If  the  well  can  be  emptied  and  refilled 
every  eight  honrs,  the  capacity  of  this  well  will  be  60,000  gallons  in  24  hours,  suffi- 
cient to  irrigate  2^  acres  per  day.  Next  it  is  necessary  to  determine  from  how  great 
an  area  this  supply  of  water  is  drawn.  All  the  wells  should  be  measured  and  the 
normal  level  recorded,  then  the  center  well  should  again  be  pumped  dry,  and  all  the 
w«»lls  measured  again  as  to  their  water  levels.  The  center  well  will  be  found  dry  ; 
the  nearest  wells  on  each  side  will  [show  a  great  diminution  in  their  supply  ;  those 
more  remote  will  also  show  a  diminution,  but  not  so  great. 

There  will  be  a  point  where  the  well  most  distant  from  the  center  will  show  no  loss 
of  water.  How  far  the  wells  shonid  be  apart  or  how  many  wells  are  necessary  for 
the  test  can  onlv  be  determined  bv  the  n<ature  of  the  material  from  which  the  water 
is  derived,  a  dozen  wells  25  feet  apart  may  be  necessary  in  close-grained  sand  ;  less 
wells  at  greater  distances  in  coarse  sand  or  small  gravel,  and  in  coarse  gravel  such 
wells  may  be  100  feet  or  more  apart.  The  y>oint  where  there  is  no  apparent  loss  of 
water  is  the  radius  of  the  area  from  which  the  water  is  drawn.  If  the  test  mentioned 
above  shows  no  diminution  100  feet  from  the  center  well,  the  experiment  determines 
the  fact  that  60,000  gallons  of  water  can  be  drawn  from  within  a  radius  of  100  feet  in 
a  given  locality,  and  that  a  stated  number  of  wells  in  said  locality,  200  or  more  feet 
apart,  can  be  relied  on  to  furnish  Hnllicient  water  to  irrigate  a. given  acreage,  allow- 
ing a  certain  number  of  inches  as  the  equivalent  of  the  rain-fall  needed  to  perfect  a 
cn»p.  The  experimeuts  can  be  carried  un  in  a  number  of  diff'erent  ways,  by  measur- 
ing and  weighing  thn  material  through  which  the  water  must  pass,  as  outlined  in  a 
letter  to  the  honorable  committee,  dated  July  20,  1889. 

The  work  shonM  not,  however,  be  discontinued  after  uncovering  one  or  two  layers 
of  water,  but  should  be  carried  on  to  such  depth  as  the  cost  of  raising  the  water  for 
par]»ofleri  of  irrigation  will  wuriant.  It  will  remain  for  the  observer  to  determine 
from  how  great  a  depth  water  can  bo  pumped  and  be  used  for  irrigation  and  still  be 
within  a  reasonable  expense.  Another  work  for  an  observing  HtwUou  ^N\\\\^<^  \\\v\  uwCS?.- 
iog  of  test  borings  in  tho  thouaauda  of  water  courses,  coul6ett,  aucv^uV.  xw^i  \^^«\.>^^ 
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draws,  etc.,  scattered  tlironghout  the  arid  region  and  to  ascertain  what  amount  of 
water  they  carry  aod  how  it  can  best  be  utilized.  All  over  the  plains  ore  hundreds 
of  small  land-locked  basins  that  hold  water  part  of  the  year  but  wbicb  is  lost 
by  evaporation  and  seepage.  Some  method  will  have  to  be  devised  to  make  this 
water  available  by  raising  it  to  proj)erly  constructed  storage  reservoirs  where  it  cab 
be  kept  until  wanted,  and  last  and  not  least  are  numerous  undef'ground  rivers,  whose 
course  should  be  studied  and  laid  down  on  the  maps  so  that  the  water  now  golDg  to 
waste  can  be  raised  to  the  surface  and  bo  utilized.  The  co-operation  of  the  Depart- 
ment of  Agriculture  should  by  all  moans  be  secured  for  this  work.  A  small  experi- 
mental farm  should  bo  attached  to  each  station  and  an  effort  made  to  determine  what 
products  can  be  most  successfully  grown  and  can  be  made  profitable. 

The  foregoing  is  in  short  an  outline  of  what  might  bo  done  by  Congress  for  the  de- 
velopment of  the  open  plains.  I  have  coniined  myself  more  particularly  to  the 
Staked  Plain  of  Texas,  because  I  am  more  familiar  with  it,  but  the  suggestions 
herein  offered  apply  equally  well  to  any  part  of  the  arid  region  that  is  distant  from 
running  streams  or  visible  supplies  of  water. 

As  stated  above  there  is  too  much  uncertainty  in  the  search  for  water  to  interests 
the  investment  of  capital,  but  if  the  National  GoArerninent  will  supply  a  reasonable 
certainty  to  the  effect  that  a  given  quantity  of  water  can  be  obtained  from  a  givers 
area,  and  that  it  can  be  raised  at  a  certain  cost  per  acre,  there  is  no  question  butthat^ 
all  the  private  capital  needed  to  develop  irrigation  from  wells  can  be  readily  obtained.. 

PROPOSED  EXPERIMENTS  IN  WELL-BORING. 

[Explanation  ofiferedby  F.  E.  Boosler,  of  Dallas,  in  papor  addressed  to  Mr.  Iliiiton,  committee^sexperty 

In  your  recent  favor  you  suggest  the  propriety  of  elaborating  a  little  on  the  plan  of 
experiments  suggested  by  mo  to  ascertain  the  quantity  of  water  present  under  a 
given  area  of  surface.    To  make  my  views  on  the  subject  clearer  I  will  endeavor  to 
explain  it  more  fully  with  this  little  diagram.* 

Experiment  No.  1. 

On  well  No.  7:  Section  No.  23,  block  No.  37,  township  No.  5  sonth,  Midland 
County,  Tex.;  open  upland  prairie,  mesquite  grass,  no  underbrush;  surface  soil; 
cfcocoLito-colored  sandy  loam ;  nearest  basin,  arroya;  draw,  pond,  or  creek  is  Peck 
Spring  and  Salt  Lake,  N.  45,  W.  13  miles  ;  altitude,  2,780  feet. 

Diameter  of  well,  8  inches;  depth,  147  feet;  surface  soil,  15  foet;  red  clay  mixed 
with  sand,  15  foot ;  clear  clay,  10  feet ;  marly  limestone  in  small  bowlders  and  nodales, 
12  feet;  compact,  bluish-gray  limestone,  18  f<M?t;  red  coarse  sandstone,  I  foot;  wet 
white  or  gray  sand,  10  feet ;  yellow  clay,  2  feet  (above  this  water) ;  white  or  red 
clay,  15  foet ;  sandstone,  gray  or  red,  3  feet ;  gravel  water-bearing,  40  feet. 

September  20,  1889. — Knowles's  steam-pump  at  work  six  hours  exhausted  the  well. 
Water  line  6.  a.  m.,  75  feet  from  surface ;  at  12  p.  m.  at  bottom,  147  feet.  Water  ex- 
tracted, at  5,000  gallons  per  hour,  30,000  gallons.  At  3  p.  m.  measured  water  line  at 
100  feet ;  at  6  p.  m.,  water  line  at  75  feet. 

Septemher  21,  1H89. — Repeated  yesterday^s  experiment  with  the  same  results.  It 
appears  that  the  quantity  of  water  extracted  will  be  replaced  in  about  six  hours. 

Note. — (27,154  gallons  will  cover  1  acre  1  inch  deep.  Capacity  of  well  will  there- 
fore permit  1  acre  to  be  covered  1  inch  deep  every  day.  The  lowest  rain-fall  of  this 
locality  being  18  inches,  only  12  inches  per  acre  per  annum  will  be  required  to  bring 
the  average  to  30  inches,  which  will  be  ample  and  sufficient.  Twelve  days'  pumping 
will  therefore  do  for  1  acre,  and  by  using  the  well  every  day  for  three  hundred  and  sixty- 
five  days  30  acres  could  be  supplied  with  12  inches  of  water  each ;  that  is,  pumping 
only  six  hours  out  of  the  twenty-four.  If  the  pump  works  also  during  the  nigbt 
double  the  acreage  could  be  irrigated.  Allowance  should  be  made  for  waste,  exces- 
sive evaporation,  occasional  drought,  and  time  lost  an  account  of  repairs  to  machin- 
ery, say  one-sixth.  It  will  be  safe  therefore  to  estimate  the  capacity  of  this  well  at 
25  acres,  pumping  six  hours  per  day,  or  50  acres,  pumping  twelve  hours  per  day.) 

Experiment  No.  2. 

ISnpposed  copy  of  observer's  note-lK>ok.J 

Septemher  23, 1889. — Measured  stage  of  water  in  wells  No.  1  to  13,  inclusive.  Found 
some  slight  variations,  owing  to  difference  in  thickness  of  the  layer  of  surface  soil; 
the  average  of  the  water  line  is  75  feet.  Set  the  pump  to  work  on  well  No.  7,  and 
exliaust'Od  the  well  in  six  hours,  extracting,  as  heretofore,  30,000  gallons.     Examined 
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experiinenU  of  this  kind,  it  appears  to  me  that  it  in  wortli  while  to  try.  I  oootidently 
helieve  that  uearly  all  the  mesa  hiiulH  in  New  Mexico,  Texan,  and  Arizona,  that  are 
remote  from  run n in jj  Ktre.ams,  can  he  thns  ma(h)  available,  bnt  doubt  BeriouBly  that 
private  capital  can  be  induced  to  make  the  experiments. 


:perii 
DIAGRAM   OF  PKOl'OSKD  WKLL. 

Diij;  wells  on  the  Texas  Staked  Plain.  Approximate  nrranju^enient  and  depth  o] 
strata  in  tlie  \%ell  on  the  Haas  farm,  proposed  to  he  enlar^red  for  purposes  of  irriga 
tion.  The  strata  encountered  vary  in  thickness  in  ditferent  wells  within  the  distanc* 
of  a  mile.    The  data  here  given  is  approximate  and  not  claimed  to  be  accurate. 

IRRIGATION— CENTRAL  TEXAS. 

[BXTKACT  FROM  lUSl'OET  OV  W.  F.   CUMMINS,  FILED  HT  THE  STATE  GEOLOGIST.] 

Thocinostion  of  irrigation  is  one  so  immediately  connected  with  the  farming  inter 
est  in  this  ]>art  of  the  State  that  every  available  supply  of  water,  and  every  locality  o 
suitable  land  for  that  pur})ose  ought  to  be  investigated.  With  this  idea  before  me 
have  given  the  matter  ])articular  attention  during  the  present  expedition.  While  i 
is  not  abs(dutely  necessary  to  the  raising  of  crops  that  the  land  should  be  irrigated 
yet  tiie  product  may  be  greatly  enlianctMl  thereby.  There  are  two  sources  of  wate 
sup{»iy  ;  one  is  the  utilizing  the  natural  supply  from  springs  and  streams  already  i 
existence,  and  the  other  is  to  make  larger  reservoirs  for  the  storage  of  the  surplu 
waters  of  the  creeks  and  rivers.  I  have  exaiuined  the  many  large  springs  and  th 
]>erennial  streams  of  this  country,  and  will  mention  some  of  them  separately,  so  ast 
give  some  definite  idea  of  the  a(hiptabilit.y  of  all  of  them  to  the  purposcof  irrigatior 

The  lirst  ])lace  examined  with  reference  to  irrigation  was  at  Lampasas  Springs 
Here  there  is  a  constant  and  unvarying  How  of  water  from  the  several  springs  c 
1,440,000,000  gallons  of  water  per  day.  AH  of  this  water  can  be  very  easily  taken  oii 
of  the  channel  and  turned  on  the  wide  valleys  below.  In  the  first  3  miles  below  th' 
si)rings  there  is  a  fall  of  40  feet.  The  valleys  of  the  stream  are  broad  and  level,  » 
that  there  should  be  no  trouble  in  getting  water  over  the  entire  space.  The  soils  an 
well-adapted  to  the  purpose  of  irrigaticni,  being  black  sandy,  with  subsoil  that  would 
retain  moisture  for  a  considenible  length  of  time.  Although  this  water  is  largely 
mineralized  when  first  issuing  trom  the  springs  it  is  not  found  to  be  detrimental  to 
the  growth  of  cro))s,  nor  does  it  injure  the  land  after  having  gone  a  distance  of  a  mile 
or  two  in  an  irrigation  ditch. 

There  is  land  enough  subject  to  irrigation  in  the  valleys  below  to  consume  all  tbe 
water  supplied  by  these  streams.  This  water  might  also  be  taken  out  of  the  Laui* 
X)iisas  River  at  other  places  tliiin  immediately  below  the  city. 

In  San  Saba  County  there  are  several  springs  along  Cherokee  Creek  that  might  be 
used  in  a  small  way  for  irrigation,  or  the  creek  might  be  taken  as  a  whole  and  used 
upon  some  of  its  broad  valleys.  The  Cherokee  Spring,  at  the  head  of  the  creek,  fur- 
nishes a  large  amount  of  water,  and  at  a  very  small  expenditure  the  water  could  be 
carried  to  the  broad  valleys  below.  Already  a  dam  has  been  constructed  across  the 
ch'rinnel  below  one  of  the  springs,  and  at  the  small  expense  of  a  few  hundred  dollars 
it  could  be  extended  so  as  to  include  the  water  from  both  springs.  This  spring  is 
fresh  and  constant  in  amount  of  water  it  furnishes. 

The  Flennning  Spring,  3  miles  east  of  the  town  of  San  Saba,  furnishes  water  to  irri- 
gate at  least  300  acres  of  land  if  properly  distributed.  It  issues  from  beneath  the 
massive  limestone  of  about  the  same  height  as  the  valley.  Already  a  part'of  the  water 
is  being  utilized  for  irrigating  purposes.  At  one  time  it  was  the  intention  of  a  former 
owMier  to  use  all  the  water  from  the  spring  for  irrigating  his  farm,  but  he  has  been  re- 
strained from  doing  so  by  an  action  brought  against  him  by  the  owners  of  land  belov 
him  on  the  creek  made  by  this  spring.    A  large  part  of  the  water  now  goes  to  waste. 

The  Hubbard  Spring,  a>  mile  northeast  of  the  Flemming  Springs,  is  well  situated 
for  irrigating  purposes,  and  furnishes  about  the  same  amount  of  water.  It  is  also 
used  in  a  small  way  for  irrigation,  but  the  most  of  the  water  runs  to  waste.  There  is 
plenty  of  land  in  reach  of  this  water  to  consume  it  all  by  irrigation,  but  the  riparian 
rights  of  the  owners  of  land  below  on  the  stream  have  been  asserted. 

The  largo  spring  just  oast  of  the  town  of  San  Saba,  which  is  now  used  for  driving 
machinery  in  the  flouring  mill  and  for  water-works,  furnishes  a  sufficient  amoantof 
water  to  irrigate  several  hundred  acres  of  land,  but  it  is  permitted  to  run  into  the 
river  after  performing  the  before-mentioned  purposes.  A  small  amount  is  taken  oat 
at  the  upx)er  dam  and  turned  into  a  ganlen  and  a  small  field. 

On  the  Jandsof  Mr.  Sloan,  10  uiih'-s  west  of  the  town  of  San  Saba,  and  on  the  south 
Bide  of  the  Ssux  iSaba  Kivcr,  a  lino  larg^  Bering  bursts  out  &om  under  the  maasive 
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imestone  rocks.  This  spring  and  branch  made  by  it  to  the  junctioa  with  the  San 
§aba  River  is  all  on  the  lands  of  Mr.  Sloan,  so  there  is  no  one  to  set  np  a  claim  of 
"iparian  rights ;  hence  all  the  -water  of  this  spring  has  been  used  to  irrigate  his  farm 
»f  several  hnndred  acres. 

The  Richland  Springs,  at  the  head  of  Richland  Creek,  in  the  western  part  of  San 
Saba  Ciinnty,  furnish  enough  water  to  irrigate  several  hundred  acres,  but  the  water 
ia»  never  been  used  for  this  purpose.  These  springs  occasionally  in  very  dry  times 
riy  dry,  but  not  until  after  the  time  when  the  crops  are  matured.  The  lands  are  good 
ftud  of  such  a  character  as  to  be  well  adapted  to  irrigation.  There  are  sixteen  of 
these  springs  in  San  Saba  County,  and  all  of  them  might  be  used  for  irrigating  the 
lands  in  their  immediate  localities. 

The  Colorado,  Concho,  and  San  Saba  Rivers  can  all  be  utilized  for  irrigatiug  their 
broad  valleys  and  the  adjacent  plateaus. 

The  Colorado  River  would  be  the  most  difficult  to  divert  from  its  channel,  as  the 
lands  are  generally  much  above  the  level  of  the  channel.  Tlio  valleys  are  of  suffi- 
cient extent  anywhere  above  San  Saba  County  to  consume  all  the  water  of  the  river, 
and  are  very  fertile. 

The  waters  of  the  San  Saba  are  abundant,  and  no  trouble  would  bo  experienced  in 
taking  the  water  from  its  present  channel  and  conveying  it  to  the  valley  above.  The 
valleys  are  broad  and  fertile.  They  now  produce  fiue  crops  of  corn,  wheat,  oats,  and 
cotton  without  irrigation,  but  this  yield  would  be  greatly  increased  by  irrigation. 
There  is,  however,  less  actual  need  for  irrigation  aloug  this  river,  and  I  may  say  in 
San  Saba  County,  than  in  any  other  of  the  counties  in  which  my  observations  have 
extended. 

The  Concho  River  and  the  country  adjacent  thereto  are  more  adapted  to  irrigation 
than  either  of  the  rivers  in  the  district  described.  The  river  is  more  constant  in  its 
supply  of  water,  and  the  plateau  of  level  land  above  the  lower  valleys  is  more 
accessible. 

The  South  Concho  River,  Dove  Creek,  Spring  Creek,  and  North  Concho  River  all 
have  their  source  at  the  foot  of  the  Staked  Plains.  They  all  have  very  large  springs 
at  the  head.  None  of  these  springs  have  a  flow  of  less  than  2,000  gallons  of  water  per 
minute.  Irrigation  ditches  have  been  taken  out  on  all  these  streams,  and  thousands 
of  acres  are  already  under  irrigation.  In  none  of  these  streams  has  one-half  of  the 
water  been  utilized.  The  system  of  irrigation,  if  it  can  be  called  a  system,  is  of  the 
most  primitive  kind.  The  farming  is  mostly  done  by  Mexicans  for  a  share  of  the 
crop.  Every  man  takes  out  what  water  he  wants,  and  for  as  long  a  time  as  he  wants 
it,  letting  the  remainder  flow  back  into  the  channel.  The  next  man  below  him  has 
built  a  ditch  and  takes  out  the  water,  and  soon  to  the  end. 

Such  is  the  character  of  the  soil  of  these  streams  that  they  retain  a  large  amount  of 
moisture  after  having  the  water  from  the  irrigation  ditch  spread  over  them,  and 
numerous  springs  have  broken  out  along  the  bank  of  the  river  since  the  plan  of  irri- 
gating the  lands  has  been  put  in  operation,  and  instead  of  the  water  of  the  river  being 
exhausted  by  taking  it  out  and  spreading  it  over  these  valleys,  it  is  really  stored  for 
constant  use.  There  is  as  much  water  in  the  river  below  the  irrigated  farms  as  there 
was  before  there  was  any  water  taken  out.  There  is  really  more  water  now  in  the 
Lower  Concho  River  than  there  was  before  these  irrigation  farms  were  made. 

The  only  reason  that  can  be  assigned  to  this  fact  is  that  heretofore  all  the  water 
was  allowed  to  flow  down  the  channel  during  the  rainy  season  and  at  all  other  times, 
while  now  the  surplus  water  is  taken  out  and  spread  on  the  valleys  above  and  forms 
reservoirs  and  supplies  numerous  springs  with  water  which  before  only  flowed  during 
wet  weather. 

The  advisability  of  storing  the  surplus  water  need  not  be  discussed  in  a  report  like 
this.  The  only  question  that  need  be  considered  is  whether  it  can  be  done  success- 
fully and  the  place  where  such  storage  can  be  made  to  advantage.  It  would  be  a 
very  easy  matter  to  find  places  along  the  San  Saba  River  where  dams  could  be  made 
from  one  hill  to  the  other  and  an  immense  amount  of  water  saved  for  future  use. 
This  river  runs, from  head  to  mouth,  through  the  massive  limestone  of  the  Silurian 
and  Carboniferous  formations,  and  it  would  be  difficult  to  find  places  where  the  water 
could  be  stored  in  reservoirs  except  along  the  immediate  channel  of  the  river,  owing 
to  the  height  of  the  surrounding  country. 

The  Colorado  River  would  be  more  difficult  to  store  water  in  its  channel  on  account 
of  the  material  over  which  it  flows  and  the  character  of  the  soil  in  its  immediate  val- 
ley. But  when  once  the  water  is  taken  from  the  channel  it  could  be  conducted  to 
localities  where  immense  lakes  might  be  formed  and  water  stored  for  future  use. 

The  clays  of  the  Carboniferous  formation  are  impervious  to  water,  and  places  could 
be  selected  where  these  clays  would  form  the  sides  and  bottom  of  artificial  lakes  of  im- 
mense size.  When  the  time  comes  for  selecting  localities  for  watei  storage  there  will 
be  no  trouble  in  finding  such  places  to  store  the  immense  surplus  of  water  Ihat  at 
times  goes  down  the  Colorado  River. 
The  Conoho  Biver  famishes  the  best  locality  for  utilizing  oi  alotm^  «\xtvV\X'&  \4^\>^\ 
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of  any  of  tlie  rivers,  owing  to  the  ease  with  which  the  water  may  be  taken  oat  of  the 
channel  and  the  extensive  plateaus  which  lie  contignous  to  these  streams. 

It  is  possible  to  make  an  iininenso  reservoir  for  the  storage  of  water  a  few  miles 
below  the  head  of  the  South  Concho  Kiver.  and  the  water  taken  ont  and  nsed  to  irri- 
gate the  Lipan  Flat,  a  body  of  land  constituting  at  least  one-half  million  of  acres. 
The  lands  in  this  flat  are  situated  so  that  the  water  could  be  taken  to  any  part  of 
them.    There  is  not  a  better  x>lace  for  such  an  enterprise  in  the  State. 

EEPOKTS  TKOM  THE  STAKED   PLAIN  AND  PAN  HAKDLE  OOMTIEa 

[Forwarded  by  F.  £.  Koeslor,  of  Dallas.] 

Act  to  Encouraob  Irrigation  Passed  by  the  Twenty-first  Legislature  of 

Texas.  1889. 

CHAP.  88.— [S.  II.  B.  "No.  208.]  An  act  to  encourage  irrigation,  and  to  provide  for  the  acqnisitinn of 
tho  right,  to  the  uae  of  water,  and  for  tlie  construction  and  luaintenance  of  canals,  ditches,  flames, 
feservoirs,  and  wells  for  irrigation,  and  for  mining,  milling,  and  stockraising  in  the  arid  distriots 
of  Texas. 

Section  I.  Beit  enacted  by  the  legislature  of  the  State  of  Texas :  That  the  nnappropri- 
ated  waters  of  every  river  or  natural  stream  within  the  arid  portions  of  the  State  of 
Texas,  in  which,  by  reason  of  the  insnihcient  rain-fall,  irrigation  is  necessary  for  agri- 
cultural purposes,  uiay  bo  diverted  from  its  natural  channel  for  irrigation,  domestic, 
and  other  beneficial  uses:  Provided,  That  said  water  shall  not  be  diverted  so  as  to 
deprive  any  person  who  claims,  owns,  or  holds  a  possessory  right  or  title  to  any  land 
lying  along  the  bank  or  margin  of  any  river  or  natural  stream  of  the  use  of  the  water 
thereof  for  his  own  domestic  use. 

Sec.  2.  That  the  unappropriated  waters  of  every  river  or  natural  stream  within  the 
arid  ])ortious  of  the  Sta,te,  as  described  in  the  preceding  section  of  this  act,  are  hereby 
declared  to  be  the  property  of  the  public,  and  may  be  acquired  by  appropriation  for 
the  uses  and  i)urpo808  as  hereinafter  provided. 

Sec.  3.  The  appropriation  must  bo  for  the  purposes  named  in  this  act,  and  when 
the  appropriator,  or  his  successor  in  interest,  ceases  to  uso  it  for  such  purpose  the 
right  ceases. 

Sec.  4.  As  between  appropriators,  the  one  first  in  time  is  the  one  first  in  right  to 
snch  quantity  of  the  water  ouly  as  is  reasonably  sufiBcient  and  necessary  to  irrigate 
the  land  susceptible  of  irrigation  on  either  side  of  ditch  or  canal. 

Sec.  5.  Every  person,  corporation,  or  Q.ssociation  of  persons  which  have  constructed 
or  may  hereafter  construct  any  ditch,  canal,  or  reservoir,  for  the  purposes  named  ia 
this  act,  and  taking  water  from  any  natural  stream ,  shall  within  ninety  days  after 
this  act  goes  into  eifoct,  or  within  ninety  days  after  the  commencement  of  such  coD' 
struction,  file  and  cause  to  be  recorded  in  the  office  of  the  county  clerk  of  the  couuty 
whore  the  head  gate  of  such  ditch  or  canal  may  be  situated,  or  to  which'  said  county 
may  be  attached  for  judicial  purposes,  in  a  well-bound  book  to  be  kept  by  said  clen 
for  that  purpose,  a  sworn  statement  in  writing,  showing  the  name  of  such  ditch  or 
canal,  the  point  at  which  the  head  gate  thereof  is  situated,  the  size  of  the  ditch  or 
canal  in  width  and  depth,  and  the  carrying  capacity  thereof  in  cubic  feet  per  second 
of  time,  the  name  of  said  stream  from  which  said  water  is  taken,  the  time  when  tiie 
work  was  commenced,  and  the  name  of  the  owners  or  owner  thereof,  together  with  a 
map  showing  the  route  of  said  ditch  or  canal. 

Sec.  6.  Within  ninety  days  next  after  the  filing  of  said  statement,  the  party  claim- 
ing the  right  to  appropriate  the  water  shall  tegin  the  actual  construction  of  the  pro- 
posed ditcli,  canal,  or  reservoir,  and  shall  p7osecute  the  work  thereon  diligently  and 
continuously  to  completion. 

Sec.  7.  **  Completion,"  as  used  in  the  preceding  section^  is  hereby  defined  to  be  the 
conducting  of  the  water  in  the  main  canal  to  the  place  of  intended  use. 

Sec.  8.  By  compliance  with  the  preceding  provisions  of  this  act  the  claimant's 
right  to  the  use  of  the  water  relates  back  to  the  time  when  the  work  of  excavation 
or  construction  was  commenced  on  said  proposed  ditch,  canal,  or  reservoir:  Providedy 
That  a  failure  to  file  said  statement  shall  in  no  wise  work  a  forfeiture  of  such  hereto- 
fore acquired  rights,  nor  prevent  such  claimants  of  such  heretofore  acquired  rights 
from  establishing  such  rights  in  the  courts. 

Sec.  9.  When  any  person,  corporation,  or  association  of  persons,  bv  compliance 
with  the  preceding  provisions  of  this  act,  shall  became  entitled  to  the  use  of  the 
waters  in  any  river  or  stream,  it  shall  thereafter  be  unlawful  for  any  other  person, 
corporation,  or  association  of  persons,  except  for  domestic  use  by  any  one  entitled 
thereto,  to  so  divert  the  flow  of  water  in  said  river  or  stream  in  suph  manner  and  to 
the  extent  of  depriving  said  person,  corporation,  or  association  of  persons  in  priority 
of  the  uae  of  the  water  to  which  they  'vay  be  so  entitled. 
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Sec.  10.  CorporatioDS  may  be  formed  and  chartered  under  the  provisions  of  this  act 
and  of  the  general  incorporation  laws  of  the  State  of  Texas,  for  the  purpose  of  con- 
Btmcting,  maintaining,  and  operating  canals,  ditches,  flumes,  feeders,  laterals,  reser- 
voirs, and  wells,  and  of  conducting,  transferring,  and  furnishing  water  to  all  persons 
entitled  to  the  same,  for  irrigation  and  domestic  uses,  and  for  the  purpose  of  building 
storage  reservoirs  for  the  collection  and  storage  of  water  for  the  uses  before  mentioned, 
and  for  mining,  milling,  and  stock-raising.  All  persons  who  own  or  hold  a  possessory 
right  or  title  to  land  adjoining  or  contiguous  to  any  canal,  ditch,  flume,  or  lateral, 
constructed  and  maintained  under  the  provisions  of  this  act,  and  who  shall  have 
secured  a  right  to  the  use  of  water  in  said  canal,  ditch,  flume,  or  lateral,  shall  be  en- 
titled to  be  supplied  from  such  canal,  ditch,  flume,  or  lateral  with  water  for  the  irri- 
gation of  such  land  and  domestic  uses :  Provided^  The  party  so  entitled  shall  first 
make  available  his  said  land  for  agricultural  or  grazing  purposes,  and  shall  provide 
cisterns,  wells,  or  storage  reservoirs  for  water  for  domestic  purposes. 

Sec.  11.  All  corporations  and  associations  formed  for  the  purposes  of  irrigation  as 
provided  in  this  act,  are  hereby  granted  the  right  of  way,  not  tp  exceed  one  hundred 
leet  in  width,  over  all  public,  university,  school,  and  asylum  lands  of  the  State,  with 
the  use  of  the  rock,  gravel,  and  timber  on  the  right  of  way,  for  construction  pur- 
poses, and  may  obtain  the  right  of  way  over  private  lands  by  contract.  Any  such 
corporation  may  also  obtain  the  right  of  way  over  private  lands  by  condemnation  by 
causing  the  damages  for  any  private  property  appropriated  by  such  corporations  or 
associations  to  be  assessed  and  paid  for  as  provided  in  cases  of  railroads. 

Sec.  12.  All  surplus  water  not  used  or  disposed  of,  as  provided  for  in  the  preced- 
ing sections  of  this  act,  shall  be  conducted  back  to  the  stream  from  which  it  was 
taken.  And  all  water  sold  or  disposed  of  may  be  measured  in  inches,  feet,  or  frac- 
tional portion  of  the  whole  supply,  or  distributed  by  the  hour  or  acre  system.  But 
any  person,  corporation,  or  association  of  persons  shall  furnish  water  in  the  way  and 
manner  named  in  the  contract  or  certificate  issued  to  the  purchasers  of  said  water,  so 
long  as  water  remains  unsold  in  the  ditch:  Provided^  That  the  commissioner  of  agri- 
culture, insurance,  statistics,  and  history  shall  make  a  report  to  the  legislature  at  its 
next  regular  session,  and  at  each  regular  session  thereafter,  as  to  the  cost  and  expense 
attending  the  construction  and  maintenance  of  canals,  ditches,  flumes,  feeders,  and 
wells  for  irrigation  in  various  parts  of  the  State,  and  accompany  the  same  with  a 
statement  of  the  charges  made  for  the  uses  of  water  by  canal,  ditch,  and  well  com- 
«  panies,  and  the  legislature  sball  at  such  times  as  it  deems  proper,  either  by  direct 
legislation  or  by  the  creation  of  a  commissioner  or  water  inspector  or  inspectors  with 
full  delegated  power,  control  and  regulate  the  quantity  of  water  which  may  be  di- 
verted by  any  water  company  or  individual,  when  and  in  the  manner  in  which  it 
may  be  diverted,  and  may  establish  and  enforce  all  such  reasonable  rules  and  regula- 
tions necessary  and  proper  governing  and  controlling  such  corporations  and  water 
construction  companies  and  persons  operating  under  the  provisions  of  this  act,  and 
may  also  control,  regulate,  change,  and  fix  the  charges  for  the  use  of  water  made  by 
Huch  ditch,  canal,  and  well  companies. 

Skc.  13.  All  said  persons,  corporations,  and  associations  shall  have  the  right  to 
run  along  or  across  all  roads  and  highways  necessary  in  the  construction  of  their 
work,  and  shall  at  all  such  crossings  construct  and  maintain  necessary  bridges  for 
the  accommodation  of  the  public,  and  shall  not  affect  or  impair  the  usefulness  or 
coudition  of  said  road  or  highway. 

Skc.  14.  Any  person  who  shall  wilfully  or  through  gross  negligence  injure  any  irri- 
gating canal  or  its  appurtenances,  wells,  or  reservoirs,  or  who  shall  waste  the  water 
thereof,  or  shall  take  the  water  therefrom  without  authority  shall  be  deemed  goilty 
of  a  misdemeanor,  and  for  each  offense  shall  be  liable  to  a  fine  not  exceeding  five 
hundred  dollars. 

Skc.  15.  Any  corporation  created  and  organized  under  the  provisions  of  the  gen- 
eral laws  of  this  State  or  the  provisions  of  this  act  for  the  purpose  of  irrigation  shall 
have  the  power  to  acquire  lands  by  voluntary  donation  or  i)urchase  or  in  payment  of 
Btock  or  water  rights,  and  to  hold  and  dispose  of  all  such  lands  and  other  property, 
and  to  borrow  money  for  the  construction,  maintenance,  and  operation  of  its  canals, 
ditches,  flumes,  feeders,  reservoirs,  and  wells,  and  may  issue  bonds  and  mortgage  its 
corporate  property  and  franchises  to  secure  the  payment  of  any  debt  contracted  for 
the  M:ime  :  Provided^  All  lands  acquired  by  said  corporation,  except  such  as  are  used 
for  the  construction,  maintenance,  and  operation  of  said  canals,  ditches,  laterals, 
feeders,  reservoirs,  and  wcHh  shall  be  alienated  within  twenty  years  from  the  date  of 
acfpiiring  s;iiil  lands  or  be  subject  to  judicial  forfeiture. 

Skc.  It).  All  laws  and  parts  of  laws  in  conflict  with  the  provisions  of  this  act  are 
hereby  repealed. 

Skc.  17.  Whereas  it  is  necessary  that  irrigating  canals  should  be  built  at  once  to 
afford  water  for  irrigational  purposes  for  the  present  year;  therefore  an  emergencY 
exists,  and  an  imperative  public  necessity  demands  the  soapQuaVoii  oi  \)\i^  qov^^XaXm- 
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tional  rnlc  which  roquii-eH  a  bill  to  be  read  on  three  several  days,  and  that  this  act 
take  eflect  and  be  iu  furce  from  and  after  its  passage. 

[Note. — The  foregoing  act  originated  in  the  hoase,  and  passed  the  same  by  a  Yoie 
of  G9  yeas,  6  nays;  and  passed  the  senate  by  a  vote  of  21  yeas,  no  nays.] 

Approved  March  19, 1889. 

STATEMENT  OF  JOSEPH  T WEED7,   OF  SAN  ANGELO,  TOM  OREEIT 

COUNTY. 

[Secretary  of  the  San  Jo86  Irrigation  and  Power  Company.] 

Having  been  requested  to  place  before  the  Senate  committee  some  information  in 
regard  to  the  agricultural  resources  of  Tom  Green  County,  Tex.,  and  how  such  re- 
sources may  best  bo  increased  or  improved  by  irrigation,  I  would  briefly  and  imper- 
fectly submit  as  follows : 

Toni  Green  County,  Tex.,  or  perhaps,  better  to  cover  the  points  at  issne,  those  por- 
tions of  Tom  Green  and  adjoining  counties  locally  known  as  the  "  Concho  country/' 
comprises  some  6,000  to  8,000  square  miles  in  and  below  the  foot-hills  of  the  Staked 
Plains,  or  the  water-sheds  of  the  North,  Middle,  South,  and  Main  Concho  Rivers  and 
thoip  tributaries,  and  lies  at  an  elevation  above  tide-water  of  from  1,600  to  2,500  feet. 
That  i)ortion  of  the  tract  towards  the  head-waters  of  the  streams  is  rough  and 
broken,  and  while  aftbrding  excellent  pasturage  is  generally  unfit  for  agricultnral 
purposes,  except  in  the  immediate  river  bottoms,  which  are  from  one-half  to  two 
miles  in  width. 

From  and  for  some  distance  above  the  point,  near  San  Augelo,  where  the  varions 
branches  of  the  Concho  unite  to  form  the  main  Concho  Kiver,  to  its  junction  with  (lie 
Colorado  Eiver^  the  valley  widens  out  into  broad  plains  with  a  gradual  slope  towards 
the  east. 

The  soil  is  generally  a  chocolate  or  reddish  loam,  easily  worked,  of  good  quality 
and  depth,  and  underlaid  with  clay,  gravel,  or  the  limestone  formation  characteristio 
of  this  section.  The  valleys  are  sparsely  covered  with  mesquite  and  live  oak  timber, 
with  pecan  and  elm  lining  the  streams. 

All  of  the  streams  mentioned  above,  together  with  Spring  and  Dove  Creeks,  tribu- 
taries of  the  Middle  Concho  River,  are  fed  by  never-failing  springs,  breaking  cat 
near  the  foot  of  the  Staked  Plains,  which  in  the  aggregate  are  estimated  to  furnish 
a  minimum  llow  of  from  200  to  250  cubic  feet  per  second. 

Owing  to  the  abruptness  of  the  upper  water-sheds  and  the  conside'rable  grade  ot 
the  country  toward  the  east  (averaging  about  10  to  15  feet  to  the  mile)  the  streams 
rise  and  fall  very  rapidly  after  a  rain-fall. 

Bain-fall. — The  average  annual  rain-fall  for  the  past  fifteen  years,  taken  from  the 
records  of  the  United  States  Military  Post  of  Fort  Concho,  has  been  about  20  inches, 
which  on  its  face  would  seem  to  indicate  a  fair  amount  of  moisture  for  agricultural 
purposes. 

Owing  however  to  its  unequal  and  uncertain  distribution  during  the  3  ear,  and  the 
generally  extremely  rapid  precipitation,  together  with  the  prevalent  hot  and  drying 
winds  during  the  spring  and  summer,  the  actual  benefit  of  the  rain-fall  for  agricalt- 
ural  purposes  can  not  be  measured  in  direct  proportion  to  the  inches  of  annual  pre- 
cipitation, but  must  be  taken  with  a  considerable  rednction. 

litigation  enterprises.  —The  first  irrigation  ditch  in  the  Concho  country  was  taken 
out  by  Taylor  &  Spears  on  the  South  Concho  River,  irrigating  about  700  acres,  and 
is  still  in  successful  operation. 

The  following  is  a  partial  list  of  the  principal  irrigation  ditches  and  farms  now  in 
operation : 

On  Spring  Creek,  William  Locky,  300  acres;  T.  McDonald,  400  acres;  James  Neill, 
200  acres ;  J.  T.  McLane,  300  acres ;  R.  F.  Tankersley,  500  acres. 

On  Dove  Creek,  E.  Stilson,  500  acres ;  San  Jose  Irrigation  and  Power  Companji 
1,500  acres ;  Scott  &  Ryan,  300  acres ;  and  R.  F.  Tankersley,  400  acres. 

On  South  Concho  River,  P.  U.  Moris,  200  acres ;  De  Long  Bros., 500  acres;  Cochran 
&,  Wynn,  300  acres;  A.  Gardner,  300  acres;  C.  B.  Metcalf,  900  acres;  M.  Sims, 300 
acres ;  Berrendo  Stock  Company,  100  acres. 

On  Middle  Concho  River:  J.  R.  Nasworthy,  300  acres;  Capt.  J.  Fonlkes,  900 acres; 
P.  C.  Lee,  400  acres. 

On  North  Concho  River:  Phelan  and  Glenn,  300  acres;  Jonathan  Miles,  400  acres; 
in  all  about  9,000  acres. 

Methods  of  irrigation. — All  the  dams  heretofore  built  have  been  rough  and  inex- 
pensive attairs,  of  brush  and  rock,  of  from  4  to  10  feet  in  height,  designed  simply  to 
<livert  a  portion  of  the  natural  llow  of  the  stream  into  the  ditches,  which  are  usually 
from  ouc-half  to  1  mile  iu  length  from  the  dam  to  the  lands  desired  to  irrigate. 
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Irri^atiiif^  by  furrows  is  the  system  generally  followed,  except  ia  small  grain  and 
grass,  whore  the  land  is  cut  by  low  dikes  into  oblong  **  melgas"  or  lands,  about  10 
yards  wide  and  100  to  200  yards  long,  and  the  water  run  over  each  in  succession. 

By  simply  diverting  the  water  from  the  streams  by  means  of  the  rough  dams  above 
mentioned,  a  farm  of  400  to  500  acres  can,  if  favorably  located,  be  put  under  irriga- 
tion at  a  cost  of  not  to  exceed  $4  per  acre.  The  cost  of  keeping  dams  and  ditch  in. 
ordinary  repair  should  not  exceed  50  cents  an  acre  per  annum. 

The  cost  of  irrigatins^  1  acre  of  laud,  with  the  methods  and  appliances  at  present  in 
use,  is  about  20  cents  for  each  irrigation. 

Duty  of  water. — Owing  to  largo  losses  by  leakage  and  present  wasteful  methods  of 
irrigating  the  actual  duty  of  water  for  ordiuary  crops  is  about  50  acres  per  cubic  foot 
per  second  of  flow  during  the  irrigating  season  of,  say,  one  hundred  days.  There  have 
been  seasons  (notably  the  i>resent  season  of  1889)  when  the  natural  rain-fall  has  been 
sufficient  to  mature  the  crops  with  little  or  no  irrigating.  As  a  rule,  however,  one, 
two,  or  even  three  irrigations  are  necessary  to  insure  certain  and  abundant  returns. 

Valuen  and  rental  of  irrigated  land. — Good  dry  farming  land  is  worth  from  $3  to  $5 

per  aero,  but  where  the  same  land  can  be  brought  under  a  ditch,  the  value  is  increased 

-to  from  iifSO  to  $100  per  acre  including  the  water  right.    The  irrigated  lands  are  usually 

rented  either  for  a  cash  rental  of  from  $5  to  $10  per  acre,  including  the  right  to  the 

water  at  stated  intervals,  or  for  a  share,  usually  one- third  of  the  crop. 

Crops  rais&l. — The  usual  crops  raised,  with  their  average  yield,  on  irrigated  and  dry 
lauds,  gathered  from  the  uncertain  data  at  hand,  are  about  as  follows : 


Crop. 


Com 

OatH 

Wheat 

Ryo     

Biirloy 

Sorfjhum 

Swoet- potatoes 
Iiinb  potatoes  . 

Alfalla 

Vej^flablos 

rruil 


Average  yield 

on  irrigated 

land. 


40  bnshels  . . . 
50  bashels  — 

20  bashels 

30  bushels 

40  bashels  — 

2  CI  ops 

300  bushels  ... 
200  bashels  . . . 

3  to 4 cuttings. 
April  15  to  Oc- 
tober 15. 

All  Tarioties.. 


Average  yield 
on  diy  land. 


10  bushels  . . 
25  bushels  . . 
10  bushels  . . 
15  bushels  .. 
20  bushels  . . 
1  to  2  crops  ■ 
l^one 


None 


Hemarks. 


Very  uncertain  on  dry  land. 
Fairly  certain  on  dry  land. 

Do, 

Do. 

Do. 


Uncertain  on  dry  land. 
Uncertain  on  dry  land. 
Some  varieties  do  well  on  dryland. 


Grapes  do  well  on  both  irrigated  and  dry  lands,  although  the  yield  is  surer  if  they 
can  be  irrigated  just  when  necessary. 

Cotton  has  been  planted  to  a  limited  extent  for  the  past  two  years.  That  on  the 
irrigated  lands  has  been  irrigated  once  the  past  season,  and  now  promises  a  yield  of 
not  less  than  a  bale  to  the  acre,  of  extra  long  <staple.  Cotton  on  dry  lands  will  also 
yield  well  the  X)resent  season,  although  somewhat  less  than  that  irrigated. 

In  a  general  way,  it  may  be  statecl,  that  while  small  grain  (if  planted  in  the  au- 
tumn),some  fodder  crops,  a  few  varieties  of  fruits,  andprobahly  cotton,  will  yield  fairly 
well  in  a  season  of  average  precipitation  of  moisture.  The  yield  is  largely  increased 
by  irrigation ;  and  that  for  all  other  crops  irrigation  may  he  considered  almost  a 
necessity. 

Storaffe  of  surplus  water, — Estimating  the  duty  of  water  at  50  acres  per  cubic  foot 
per  second  of  flow  during  the  irrigating  season,  the  ditches  now  in  operation  will,  in 
a  dry  8ea.Hou,  divert  nearly  if  not  all  the  natural  flow  in  the  streams. 

While  undoubtedly  under  improved  methods  the  duty  of  water  will  be  somewhat 
increased,  to  materially  increase  the  acreage  under  irrigation,  there  must  be  adopted 
some  comprehensive  system  of  dams  or  reservoirs  in  the  upper  valleys  to  store  up  all 
the  water  rnnning  to  waste  during  the  nine  mouths  when  not  in  use,  to  be  conducted 
by  canals  or  pipe  to  the  lower  valley  lauds. 

It  i8  believed  that  available  sites  for  reservoirs  can  be  found  on  nearly  all  the 
streams,  with  capacity  not  only  to  store  the  normal  flow,  but  also  a  large  portion  of 
the  enormons  vqlnme  of  flood  water. 

Irrigation  by  welU, — But  little  has  been  attempted  in  the  direction  of  irrigating 
from  wells,  except  for  garden  purposes.  Of  the  many  hundred  wells  in  the  Concho 
country,  nearly  all  are  for  stock  or  for  domestic  use.  As  a  rule  all  wells  are  drilled 
and  water  found  at  from  25  to  200  feet,  with  an  average  depth  of  about  100  feet.  The 
average  capacity  of  weUs  sunk  in  this  section  has  been  estimated  to  be  about  500 
gallons  an  hour. 

In  a  number  of  wells  where  they  have  encountered  subterranean  streams  or  rivers 
tUa  yield  senilis  to  be  limited  only  by  the  pumping  capacity  of  the  machinery  ap{)Ue4* 
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Tbo  writer  is  informed  that  pumps  of  a  capacity  of  5,000  gallons  an  hour  tiavebeen 
applied  to  several  of  these  large  wells  without  developing  any  sij^u  of  exhanstion,  or 
lessening  tlio  flow. 

There  have  been  no  attempts  iw  yet  to  obtain  artesian  water,  although  a  oompany 
18  now  being  organized  at  this  point  (Sun  Angelo)  for  that  purpose.  Should  artesian 
water  be  found  in  sufllcicnt  quantities  at  s^  reasonable  depth,  it  will  undoubtedly  be 
largely  utilized  for  irrigation  i>nrpo8es. 

All  the  lands  now  under  irrigatioii  lie  m  small  detached  tracts  in  the  upper  val- 
leys or  points  where  the  water  could  most  readily  be  diverted  from  the  streams. 

In  the  lower  and  broader  valleys  and  ])lains  there  are  very  large  and  fertile  bodies 
of  land,  aggregating,  at  moderate  estimate,  not  less  than  400,000  acres,  favorably 
situated  for  irrigation  purposes. 

Bhould  the  General  Government,  by  survt^ys  of  the  head  waters  of  the  Concho  Rivera, 
demonstrate  the  feasibility  of  a  system  of  dams,  with  sufficient  storage  capacity,  it 
IS  believed  there  will  be  no  lack  of  private  capital  to  take  up  the  enterprise,  and 
place  a  large  x)ortion  of  their  lands  under  ditch. 

STATEMENT  OF  E.  VT.  KIRKPATRICK,  OF  McKINNET. 

In  compliance  with  the  request  from  the  Warienfeld  Fruit  Company,  I  have,  as  ft 
horticultural  ex]»ert,  during  this  month  visited  the  Staked  Plains  and  the  Pecos 
Valley,  of  west  Texas,  for  the  purpose  of  examining  the  x>rospoctive  interests  of 
farming,  fruit-growing,  and  irrigation  of  thai}  district.  I  was  most  favorably  im- 
pressed with  every  condition  of  climate,  soil,  and  production.  The  climate  is  about 
everything  that  can  be  desired  for  the  habitation  of  man  and  the  maturing  of  the 
linest  products  of  earth.  The  soil  is  uniformly  rich  and  deep,  with  a  strong  flow  of 
pure  water  below,  ranging  in  depth  about  30  or  40  feet.  Foreign  and  domestic  frnits 
grow  to  as  great  perfection  hero  as  in  any  country. 

The  altitude  being  about  3,000  feet,  and  the  extent  of  these  lands  being  hundreds 
of  miles  each  way,  the  air  is  very  pure,  and  almost  constantly  in  motion,  givins  fine 
health  and  almost  i)erfcct  development  to  the  most  valuable  forms  of  animal  and 
vegetable  I ife.  The  dry  beds  of  lakes,  and  the  rivers  and  creeks  which  stretch  throagh 
this  country,  and  the  rich  alluvial  red  sandy  loam  of  several  feet,  underlaid  witholsyi 
gravel,  and  constant  runjiing  water  of  pure  quality,  indicates  that  this  plain  hasal 
one  time  been  of  less  altitude  and  well  watered  with  lakes  and  streams.  The  whole 
surface  is  covered  with  rich  grasses,  beautiful  flowers,  shrubs,  and  small  bushes. 

Wliile  visiting  these  plains  I  saw  many  young,  vigorous  orchards  and  vineyards  of 
the  nucst' varieties  of  peach,  plums,  prunes,  apricots,  almond,  and  cherry  trees;  grape* 
vines,  berries,  and  other  fruits  showing  remarkably  large  growth,  flue  specimens  of 
fruit  with  perfect  foliage  and  no  sign  of  hurtful  insect  or  disease.  Vegetables,  grain, 
and  sorghum,  and  all  these  fruit-bearing  plants,  were  maturing  flue  crops  with  little 
or  no  irrigation. 

The  Pioneer  Canal  Company,  at  Pecos  City,  with  water  from  the  Pecos  River,  is 
detnoiisi  rating  the  wonderful  fertility  of  this  soil  by  producing  immense  crops  of  grain, 
fodder,  and  vegetables.  Since  the  savage  has  been  driven  away,  and  since  the  an- 
nual lireH  have  ceased  to  sweep  over  this  land,  young  timber  is  springing  up  everywhere, 
and  the  rain- fall,  which  is  18  to  36  inches,  is  being  better  distributed  through  the  year, 
and  if  tliese  influen(;es  could  be  accelerated  by  an  entensive  system  of  irrigation  by 
wt'.Usaiid  pools,  it  is  my  opinion  that  the  waste  places  of  west  Texas  would  soon 
be  conv(5rted  into  one  of  the  richest  and  most  desirable  sections  of  our  ooautry,  f^^ 
nishing  happy,  ])rosperous  homes  for  millions  of  our  crowding  population.  Duringthe 
last  three  months  I  have  visited  in  eastern  and  southern  Texas  many  horticultaral 
fairs,  and  examined  many  of  the  flnest  orchards  and  vineyards  in  this  State,  batl 
have  never  tasted  better  flavored  peaches,  Kelsey  Japan  plums,  fine  European  and 
native  grapes,  melons,  potatoes,  beets,  etc.,  than  those  of  the  Staked  Plains. 

While  at  Odessa,  the  acme  of  the  plain,  I  found  swoet>potatoes  in  a  cellar  perfectly 
firm,  bright,  and  sound,  and  which  had  been  stored  ten  months.  The  present  sparse 
impulation  are  growing  rich  with  their  large  herds  of  fine  sheep,  horses,  and  cattle— 
which  feed  all  the  year  on  rich  grass.  This  immense  body  of  rich  land  bKolonss  chiefly 
to  the  railroad  companies  and  the  State  and  can  bo  bought  on  most  reasonable  terms. 
So  soon  as  the  possibilities  of  this  large  area  can  be^ demonstrated  beyond  cavil  by 
partial  development,  extending  through  a  series  of  years,  then  will  this  long  neglected 
land  be  converted  into  one  of  the  richest  sections  c)f  our  g^at  country. 
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STATEMENT  OF  J.  L.  VAUGHAN.OF  MERKEL. 

Merkel  is  located  in  Taylor  County  Tex.,  latitude  \i2^  25',  longitudeSS©  10',  and  is 
embraced  in  the  "subhumid  district.''  The  season  of  rains  begins  in  March  andcon- 
tiuiios  until  about  the  middle  of  June.  The  month  of  July  is  nearly  always  dry,  and 
usually  little  or  no  rain  falls  from  middle  of  June  until  middle  of  August.  The  mid- 
summer rains,  which  nearly  always  come  in  August,  are  very  copious.  During  the 
fall  rains  become  less  frequent  and  the  winters  are  nearly  always  dry. 

The  wheat  crop,  if  sown  in  October  while  the  ground  is  still  moist,  springs  up  very 
rapidly  an<l  makes  a  good  growth  before  the  cold  weather  and  dry  winds  of  January 
set  in.  The  absence  of  excessive  moisture  during  the  winter  months  is  beneficial  to 
wheat,  rye,  and  barley,  as  there  is  less  tendency  to  freeze  out.  The  heavy  spring 
rains  of  March  revive  the  plants,  and  the  frequent  showers  during  tfie  months  of  April 
and  May  mature  the  crop,  while  the  dry  weather  in  the  latter  part  of  June  and  in 
July  is  very  favorable  lor  the  harvesting  and  threshing  of  the  grain.  The  yield  of 
wheat  is  from  1.5  to  30  bushels  per  acre.  This  crop  could  not  be  benefited  any  by  irri- 
gation.   About  40,000  bushels  of  wheat  were  raised  in  this  section  this  season. 

For  corn  and  oats  the  seasons  are  not  always  so  favorable,  as  there  are  instances 
when  the  dry  season  injures  thein  somewhat  before  they  fully  mature.  Oats  are  more 
certain  than  corn,  and  under  ordinary  circumstances  will  average  60  bushels  per  acre. 
Corn  generally  averages  about  30  bushels  per  acre.  Of  the  cereals,  corn  is  the  only 
crop  that  would  be  benefited  by  irrigation,  as  it  needs  it  most  in  the  months  of  June 
and  J  illy,  when  it  is  usually  dry  weather. 

Wheat  is  selling  this  season  at  85  cents  per  bushel,  oats  at  50  cents  per  bushel,  and 
corn  at  40  cents  per  bushel.  Rye  and  barley  have  not  been  much  tried  here  yet,  but 
as  they  resemble  wheat  they  will  be  similar  in  their  yield  and  culture. 

The  vegetable  crops,  while  usually  yielding  well,  would  be  greatly  benefited  by 
irrigation.  It  is  almost  impossible  to  raise  Irish  potatoes  successfully  in  this  district 
witliont  som«  irrigation,  and  common  garden  vegetables  will  nearly  all  cease  during 
the  dry  season,  unless  assisted  by  irrigation.  Sweet- potatoes  and  the  members  of  the 
mehui  family  being  of  Southern  origin,  stand  the  dry  weather  well,  and  make  the  most 
wonderAil  growth  in  size  with  very  little  rain-fall. 

The  cultivation  of  orchards  and  vineyards  would  be  greatly  benefited  by  irrigation. 
The  peach,  nectarine,  apricot,  and  plum  grow  very  rapidly,  l^ut  where  they  can  be  sup'- 
pliodby  a  moderate  amount  of  water,  either  by  surface  or  sub  irrigation,  they  will  double 
thf  ir  gi-owth  of  tree  and  yield  of  fruit.  The  fig  will  do  well  by  a  little  irrigation  and 
Hiight  protection  during  the  first  winter.  The  apple  and  pear  have  not  been  a  suc- 
cess, unU*»ss  wheTe  they  can  be  irrigatcMl.  The  vine  grows  tolerably  well,  but  with 
Home  irrigation  it  makes  a  very  rapid  growth  and  bears  fruit  of  the  finest  quality. 
The  abscmce  of  blight  or  mildew  is  very  noticeable.  Nearly  all  varieties  succeed,  but 
the  mission  grape  seems  to  be  the  best  adapted  to  irrigation. 

There  is  a  garden  in  Merkel  where  peaches,  apricots,  plums,  persimmons,  cherries, 
penra,  apples,  tigs,  pomegranates,  and  several  varieties  of  gravies  are  growing  and  doing 
well ;  also  in  the  same  garden  are  strawberries,  gooseberries,  currants,  blackberries, 
and  raspberries;  also  a  num*jer  of  tropical  plants  and  orchids.  Bananas  and  dwarf 
Bi>eci(w  of  orange  grow  and  bear  fruit,  but  have  to  be  protected  during  the  winter. 

The  rain-fall,  as  recorded  at  this  station  during  this  summer,  is  as  follows  :  April,  .23 
inch ;  May,  2.68  inches ;  June,  6.33  inches,  July  3.04  inches;  August,  none  ;  September, 
3.85.  The  rain-fall  in  June  and  July  and  absence  of  it  in  August  this  season  is  very 
nnnsaal,  as  it  usually  begins  earlier  in  the  spring  and  ends  in  June.  This  has  rather 
been  an  **oflf "  year  in  regard  to  seasons. 

The  general  topogniphy  of  Taylor  County  is  similar  to  the  rest  of  the  counties  that 
lie  adjoining  the  Staked  plain.  The  surface  of  the  county  is  rolling  prairie,  covered 
in  places  by  a  growth  of  mesquite  timber,  and  in  some  places  dotted  with  live  oaks. 
The  soil  varies  from  a  red  to  a  dark,  sandy  loam,  varying  in  depth  from 2  to  7  feet, 
and  is  very  productive.  A  range  of  mountains  runs  through  the  county  from  east  to 
west.  These  mountains  are  about  300  feet  high,  are  abrupt  and  steep  on  the  north 
side,  but  on  the  south  they  slope  oif  gradually.  They  are  in  fact  the  end  of  a  plateau 
that  slopes  southward  toward  the  Concho  River.  Several  streams  head  in  these 
mountains  and  run  on  the  north  to  the  Brazos  and  on  the  south  to  the  Concho  Rivers. 

A  large  number  of  water-courses,  which  in  wet  seasons  are  torrents,  but  in  dry 
seasons  have  no  water,  also  have  their  heads  in  or  near  the  mountains,  and  cutting 
across  the  prairie  intersect  the  different  streams.  These  are  feeders  during  the  wet 
season  and  help  to  make  the  sudden  rises  so  remarkable  in  the  Brazos  and  Colorado 
rivers  in  Texas. 

Many  of  these  water-courses  could  be  used  very  successfully  for  the  storage  of 
wat4>r  for  irrigation  purposes.    The  cost  of  putting  dams  up  at  mteiva.\^  «A^otv?;  W^eva. 
would  not  be  groat,  and  besides  furnishing  a  valuable  supply  of  wsb^t  iox  vttv^'dMwi^ 
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iirpoRCs  and  for  stock  thoy  would  tend  by  tliolr  ovaporation  to  make  the  air  more 

iiimid  and  thereby  increano  tho  rain-fall. 

The  weHtem  jiart  of  Taylor  County  is  remarkable  for  the  inexhaustible  supply  of 
water  that  underlies  the  country  for  a  distance  of  30  miles  north  and  south  ana  10 
miles  east  and  west.  Merkel  is  located  in  the  center  of  this  water  district,  and  has 
over  fifty  wells  in  tho  town  that  furnish  an  abundance  of  good  pure  water,  which  is 
free  from  alkalies. 

STATEMENTS  MADE  BY  CITIZENS   OF  MARTIN,  GAINES,  AND 

ANDRE'W  COUNTIES. 

[Forwarded  by  N.  S.  Sohmitz,  of  Marienfold.  throuj^h  F.  E.  Rocsler.  by  whom,  at  request  of  committee, 

«       thia  norlhwest  Texas  tostimony  was  obtained.  1 

I  had  the  honor  to  call  a  meeting  of  settlers,  of  Martin,  Gaines,  and  Andrew 
Counties,  in  northwest  Texas,  to  the  end  of  obtaining  such  information  relative  to 
irrigation,  water  supply,  fruit-growing,  and  gardening,  as  well  as  raising^  field  crops, 
for  the  UNO  of  the  United  Stati  s  Senate  Committee  on  Irrigation,  as  will  enable  said 
coujinittee  to  form  a  correct  opinion  of  onr  part  of  the  State. 

The  meeting  took  place  September  18  at  the  office  of  J.  B.  Konz,  at  Marienfeld, 
Tex.,  Dr.  L.  N.  Moller,  chairman ;  N.  S.  Schmitz,  secretary. 

The  first  witness  examined  was  Mr.  J.  B.  Konz;  lives  on  section  No.  13,  township 
1  south,  block  30,  adjoining  the  town  site.  Witness  said  the  only  way  we  can  irri- 
gate is  f|'om  wells  by  tho  help  of  wind-mills  and  pumps ;  has  one  dug  well  61  feet  deep. 
Its  costs  about  |;1.75  per  foot  to  dig  a  well.  Thinks  bored  wells  more  expensive  on 
account  of  tho  iron  casing  required. 

Witness  thinks  an  earth  tank  can  be  made  anywhere  hereabouts  without  much  ex- 
peuse.  He  thinks  he  would  use  the  clayey  soil  out  of  our  natural  basins  and  cover 
bottom  of  tank  to  the  thickness  of  about  a  foot,  and  have  it  well  tramped  while  moist. 
Thinks  a  great  variety  of  fruits,  especially  the  grape,  can  be  successfully  raised  by 
irrigation.  Has  lived  in  this  county  seven  years  and  one  year  in  central  Texas,  near 
Austin  ;  considers  this  section  of  country  capable  of  producing  fruit  of  better  flavor 
than  central  Texas ;  considers  fruit-raising  very  i)rofitablo,  since  owing  to  the  fine 
llavor  of  tho  fruit  raised  here  it  will  bring  good  prices.  He  thinks  field  crops  uncer- 
tain without  irrigation  and  doubts  whether  these  crops  would  warrant  tho  expense  of 
irrigation.  Says  water  ean  be  found  in  liberal  quantities  almost  anywhere  in  the 
vicinity  of  Marienfold  by  digging  or  boring  for  it.  Thinks  a  common  well  with 
pump  and  12-ibot  wind-mill  capable  of  irrigating  2  acres  in  vegetables  and  6 acres  in 
fruit-trees;  considers  it  a  day^s  labor  to  ai)i)ly  water  for  irrigation  to  I  acre  in  vege- 
tables.    Does  not  think  it  safe  to  raise  fruit  or  vegetables  without  irrigation. 

The  second  witness  examined  was  Joseph  Gittinger,  of  Marienfeld.  Lives  on  sec- 
tion II,  township  1  south,  block  36, 1  mile  from  town.  Ho  believes  in  irrigation  from 
wells.  He  applies  it  by  letting  tho  water  run  in  open  ditches  over  the  ground.  The 
ditches  to  bo  from  2  to  '.i  t?.et  apart  for  vegetables.  Has  one  dug  well  80  feet  deep, 
with  pump  and  12-foot  **  challenge"  windmill.  Pump  has  3-inch  cylinder  and  li- 
inch  pi])e,  aud  furnishes  10  gallons  of  water  per  minute.  Made  the  well  himself; 
used  $30  worth  of  dynamite  and  caps.  Pump  and  windmill  have  cost  $130.  Would 
recommend  earthtanks,  which  he  thinks  will  not  leak  when  well  tamped. 

Witness  considers  this  county  and  surrounding  country  well  adapted  for  fruit- 
growing and  gardening.  Had  fourteen  years'  experience  with  irrigation  in  San  An- 
tonio, Tex.  Is  sure  this  part  of  Texas  is  better  than  Southwest  Texas  or  California 
if  water  can  be  applied  to  the  crops.  He  is  of  opinion  that  grapes,oniou8,  sweet  pota- 
toes, and  tomatoes  can  generally  be  raised  without  irrigation,  but  they  grow  more 
l>erfoet  when  irrigated.  His  well  is  inexhaustible.  With  his  pump  aud  windmill  he 
can  irrigate  3  acres  in  vegetables.  By  adding  a  large  tank  he  could  water  double 
that  quantity  of  land.    He  says  it  takes  four  hours  to  irrigate  1  acre  in  vegetables. 

The.  next  witness  was  J.  B.  Robertson,  who  lives  on  section  20,  township  1,  south, 
block  38,  about  18  miles  west  of  Marienfeld.  Mr.  Robertson  and  his  brother  C.  H. 
Robertson  have  six  wells.  Five  of  them  are  dug  w^ells,  one  a  bored  well  Sil  feet 
deep.  The  dug  wells  are  from  35  to  45  feet  deep.  All  these  wells  are  inexhaustible. 
On  section  20,  where  he  lives,  he  has  a  double-action  pump,  with  a  3^-inch  cylinder, 
operated  by  a  12- foot  *'Haliaday  "  windmill,  capable  to  irrigate  from  5  to  7  acres  in 
vegetables.  He  runs  the  water  in  open  ditches  over  the  ground.  Has  had  fifteen 
years'  experience  in  irrigation  in  Southern  and  Central  California.  Considers  soil  as 
productive  hero  as  in  California  if  water  is  applied.  Has  grapes  and  xieaohes  now 
bearing  that  are  as  fine  as  in  California.  Other  young  fruit  trees  make  as  good 
growth  as  in  California.  Has  irrigated  land  in  this  part  of  Texas  the  last  four  years. 
IJaN  riiiHod  sorghum  succestifuUy  without  irrigation  for  three  years  on  same  land. 
Alwayn  found  water  wherever  he  tried.    Dug NS'feWa\\avft cost  him  $1.50  per  foot. 
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A.  Rilwlins,  Marienfeld,  is  a  strong  believer  in  irrigation  from  wells  and  reservoirs. 
He  says  he  would  recommend  earth  tanks,  rendered  impregnable  with  alternate  coats 
of  pitcbf  tar,  and  sand.  Considers  fruit-raising  a  very  profitable  business  for  this 
part  of  Texas.  Says  we  can  beat  central  Texas  and  California.  Claims  that  irriga- 
tion is  to  be  preferred  to  dry  culture  or  any  other  mode.  Thinks  water  can  be  ob- 
tained anywhere  in  this  portion  of  Texas.  Has  a  well  4  feet  deep  on  section  24, 
township  1  south,  block  37,  5  miles  west  of  Marienfeld.  He  estimates  that  with  a 
shallow  well,  with  pump  and  windmill,  the  cost  of  a  water  supply  for  irrigating  5 
acres  of  land,  including  a  small  tank,  will  be  about  $150;  in  a  deep  well  it  will  be 
about  $300.  In.  his  experience  it  will  take  from  four  to  six  hours  of  work  to  lead 
water  over  1  acre  in  vegetables ;  if  land  be  planted  to  fruit  trees  it  takes  less  water 
and  less  time  to  irrigate  it.  He  also  says  he  never  tried  to  raise  anything  without 
irrigation,  not  thinking  it  would  do  any  good. 

Dr.  L.  N.  MoUer,  Marienfeld,  was  the  next  witness.  He  is  in  favor  of  irrigation 
from  wells,  and  besides  would  recommend  making  reservoirs  on  the  side  of  a  slope 
wherever  it  is  practicable  to  do  so,  and  catch  rain-water  from  elevated  lands,  and 
distributing  it  over  land  farther  down  these  slopes.  Has  one  well  on  section  15, 
township  1  south,  block  36, 90  feet  deep. 

Witness  thinks  earth  tanks  can  be  made  cheaply  on  high  points,  and  filled  from 
wells  during  the  winter  months,  and  the  water  thus  gathered  to  be  used  in  summer. 
Says  he  has  no  experience  of  his  own  in  fruit-growing,  but  from  his  observations  in 
Cahfornia,  Oregon,  Nevada,  and  Utab  and  Washington  Territories  he  considers  this 

£art  of  Texas  superior  to  any  of  them.  He  thinks  grapes  and  peaches  will  do  as  well 
ere  as  anywhere.  Witness  further  says:  **I  do  not  think  central  Texas  can  com- 
pare with  this  portion  of  the  State  as  far  as  fruit-growing  is  concerned.  I  have  lived 
there  four  years,  and  I  find  this  part  much  superior,  especially  for  grapes.  I  think 
everybody  who  attends  to  grape-growing  rightly  must  become  rich  at  it.  I  do  not 
think  grapes  need  much  irrigation  after  the  first  year.  I  think  alfalfa  would  do  well 
without  Irrigation.  I  have  seen  it  grow  well  on  aside  hill  near  Salt  Lake,  Utah 
Territory." 

The  next  witness  was  Prof,  G.  H.  Seymour,  of  Marienfeld.  He  thinks  grapes  will 
gvow  without  much  irrigation.  Our  peaches  and  grapes  here  have  a  very  good  flavor, 
and,  I  think,  will  remain  free  from  diseases  to  which  they  are  subject  in  more  moist  a 
climate.  I  think  our  fruit  and  grapes  bear  shipping  long  distances.  I  have  great 
faith  in  the  future  of  this  country  as  a  fruit-growing  country. 

Joseph  Karl,  Marienfeld,  was  the  next  witness.  He  thinks  the  best  method  of  irri- 
gation is  with  artesian  wells;  such  wells  could  be  sunk  easily  in  Martin  County  and 
all  over  the  Staked  Plains.  Has  seen  such  wells  in  Hungary  and  Servia.  Considers 
this  portion  of  Texas  excellent  for  fruit  growing— better  even  than  Hungary.  Thinks 
we  can  raise  wine  as  good  as  the  Tokay  of  Hungary  if  we  adopt  irrigation.  Considers 
grapes  and  frnits  ver^  profitable  if  raised  by  irrigation.  Has  planted  rye,  corn,  and 
sorghum  without  irrigation.  The  rye  was  4  feet  high,  but  did  not  fill  on  account  of 
drought.  Corn  made  about  10  bushels  per  acre.  Thinks  an  acre  in  fruit-trees  can  be 
irrigated  from  a  well  in  two  bours.  Has  been  engaged  in  grape  and  fruit  growing  in 
this  county  for  three  years. 

Isaac  Gardener  lives  12  miles  northwest  of  Marienfeld ;  has  three  wells,  one  28  feet 
deep,  one  40  feet  deep,  and  one  bored  well  63  feet  deep.  Has  a  pump  and  10-foot 
"Halladay"  windmill  on  28-foot  well,  from  which  he  can  water  twenty-five  hundred 
head  of  cattle,  equal  to  25,000  gallons  of  water  per  day.  Cost  of  boring  wells,  $1.50 
per  foot. 

P.  M.  Do  Witt,  living  18  miles  west  of  Marienfeld,  has  three  wells,  one  20  feet  deep, 
one  22  feet  deep,  and  one  35  feet  deep.  Has  one  12-foot  •^Halladay"  windmill  and 
one  **Bird"  mill.    His  wells  are  also  inexhaustible. 

Kobert  Bartlett,  on  his  ranch  20  miles  northwest  of  Marienfeld,  in  Martin  County, 
hfiH  eight  wells  and  seven  windmills.  The  wells  are  from  35  to  63  feet  deep  and  inex- 
haustible. 

Frederick  Sommers,  Marienfeld,  said :  Witness  lives  on  section  15,  township  1 
south,  block  36,  one-half  mile  west  of  Marienfeld.  Has  one  well  70  feet  deep,  with 
|innip  and  "Challenge"  windmill,  from  which  he  watered  one  hundred  head  of  cattle 
and  irrigated  about  1  acre  in  vegetables.  Considers  irrigation  from  wells  a  success 
for  fruit-growing  and  gardening.  Has  lived  here  five  years.  Has  raised  field  crops 
without  irrigation  every  year,  though,  with  the  exception  of  sorghum,  the  returns 
wiire  light,  owing  to  dry  summers.     He  believes  in  earth  tanks. 

Louis  Kochs,  Marienfehl,  lives  on  section  17,  township  1  south,  block  36;  has  two 
wolla  both  85  feet  deej)  and  inexhaustible.  On  one  of  these  wells  he  has  a  10-foot 
inm  turbine  windmill.     It  furnishes  about  600  galioUvS  of  water  per  hour. 

Ciforge  Matzm;,  Mfirienf«».ld,  lives  on  section  2r>,  township  1  south,  block  36,  1  mile 
Houtli  of  Marinfeld.  His  well  is  70  feet  deep  and  inexhaustible;  has  the  greatest  faith 
in  n(»rtli west  Texas  as  a  fruit-growing  country.     His  one  and  two  year  old  ^t^"^^^  «^ 
bore  fine  fruit  this  season.    Many  of  his  two-year-old  grapea  Aiave  XAooxcve^^  tv.\\CV.  \)iX^ 
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now  bearing  a  second  crop.  ITe  firmly  believes  in  irrip^ation  from  wells,  tte  cott- 
siders  this  part  much  superior  to  Bolieinia,  his  native  land,  as  a  fruit  coantry ;  has 
planted  tobacco  suocesafully  lor  several  years  with  irrigation. 

Jolin  Pageixlani),  MarieuiV.Id,  lives  on  section  1,  township  I  sonth,  block  36,  2  miles 
north  ofMarienfeld  ;  has  <jrown  vegetables  successfully  by  irrigation  for  five  years. 
His  well  is  110  feet  doep:  lias  ))iinip  and  iron  turbine  windmill,  10-foot  wheel ;  has 
suflicient  water  for  a  birge  herd  of  cattle  and  to  irrigate  1  acre  in  vegetables.  He  be- 
lieves in  irrigation  from  wells  and  iu  frnit  raising,  especially  the  grape. 

We  have  in  Martin  County  (piite  a  number  of  wells  not  mentioned  in  the  foreseeing; 
notably  one  on  section  4,  township  1  south,  block  '«}7,  8  miles  west  of  Marienfeld.  It 
is  6  feet  deep.  It  hiis  a  chain- and-bucket  pump  capable  of  furnishing  5,000  gallons 
of  water  per  hour.  It  is  inexlianstible.  Pumps  by  1  horse-i)Ower.  This  pnmp  was 
kept  going  fourteen  hours  in  August,  1889,  at  a  round-up,  when  it  supplied  water  for 
eight  thousand  head  of  cattle.  This  well  belongs  to  C.  C.  Slaughter,  of  Dallas,  Tex. 
He  also  has  a  siniiiar  well  in  Muwlatig  Draw,  18  miles  northwest  of  Marienfeld.  This 
well  is  12  feet  deep.  Along  Mustang  Drfiw  are  five  or  six  more  wells  from  10  to  15 
feet  deep  that  are  considered  inexhaustible.  C.  C.  Slaughter  has  tbree  wells  on  Sul- 
phur Draw,  at  a  i>lace  called  Soda  Springs,  which  wells  are  from  8  to  12  feet  deep  and 
inexhaustible.  They  are  sui)plied  with  pumps  and  windmills  and  the  water  is  se- 
cured in  troughs  for  watering  cattle.  Soda  Springs  is  21  miles  north  of  Marienfeld, 
in  Martin  Coimty. 

The  first  witness  from  Gaines  County,  Tex,  was  W.  A.  Quebedeanx.  He  lives 
about  100  miles  northwest  of  Marienfeld.  He  has  one  well  30  feet  deep,  with  a  pnmp 
and  12  foot  **  Star"  windmill.  With  a  4-inch  cylinder  and  2-inch  pipe  his  well  will 
supjdy  and  does  supply  seven  hundred  head  of  cattle.  He  says  he  has  an  earth  tank 
r)0  by  60  feet,  which  holds  water  without  any  protection  except  a  strong  wire  fence 
to  keep  cattle  out.  Has  stood  for  three  years  and  is  good  for  all  time.  Out  of  this 
tank  he  draws  water  into  troughs  for  his  cattle  as  fast  as  they  need  it.  His  wind- 
mill runs  diiy  and  night  and  keeps  large  tank  full.     He  does  not  farm. 

The  next  witness  from  Gaines  County  was  George  Bell;  he  lives  abont  110  miles 
northwest  of  Marienfeld.  Has  three  wells — one  dug  well  27  feet  deen  and  one  40  feet 
deep.  One  bored  well  51-feet  deep.  lias  one  "  Star"  12-foot  windmill,  and  one  10-foot 
iron  turbine  mill.  They  throw  about  15  g.iUons  of  water  per  minnte.  Both  dug  wells 
are  inexhaustible.  He  can  not  say  anything  about  bored  wells  because  he  has  not 
tried  them  yet.  Can  tind  an  abundance  of  water  anywhere  in  his  vicinity  by  sinkings, 
well;  He  never  farmed  any.  Thinks  this  is  a  very  good  country  for  all  kinds  of 
fruit,  but  especially  the  grape. 

Joseph  Aniold,  the  next  witness,  livofl  also  in  Gaines  County,  about  100  miles  north- 
west of  Marienfeld.  He  has  four  dug  wells,  supplied  with  one  12-foot  "  Star"  wind- 
mill and  three  10-foot  iron  turbines.  His  wells  are  about  40  feet  deep,  and  furnish 
about  10  gallons  of  water  per  minute  each.  Has  one  dirt  tank  about  200  feet  in  cir- 
cumference, 6  feet  deep.  The  earth  is  thrown  up  and  a  rough  stone  wall  is  built 
around  it  on  the  outside.  His  windmills  pump  water  into  this  earth  tank  and  he  lets 
it  run  in  troughs  for  the  cattle  to  drink.  He  says  earth  tanks  are  a  success  in  his 
vicinity.  Never  raised  fruit ;  raised  sorghum  without  irrigation  in  1888,  but  it  was 
too  dry  for  it  this  season.  His  wells  are  inexhaustible.  From  these  last  three  wit- 
nesses it  was  learned  that  the  following  wells  are  in  Gaines  County,  Tex. : 

On  Mallet  ranch  there  are  twelve  dug  wells  from  9  to  45  feet  deep,  mostly  supplied 
with  iron  turbine  windmills.  Two  of  them  have  16-foot  "Eclipse"  windmills. 
There  are  also  on  this  ranch  eight  or  ten  earth  tanks — the  ground  excavated  and 
thrown  up  outside,  and  then  fenced  to  keep  cattle  out.  These  tanks  give  perfect 
satisfaction.  These  wells  are  inexhaustible.  In  making  them,  when  water  is  reached 
the  manager  puts  a  strong  pump  with  5-inch  cylinder  into  the  well  to  keep  the  water 
out  as  much  as  possible,  so  as  to  allow  the  workmen  to  siuk  the  well  as  deep  as 
possible.  Mr.  Hardgrove  has  three  dug  wells  from  9  to  40  feet  deep.  He  has  one  10- 
foot  *'  Halladav  "  and  one  12-foot  *'  Star  "  windmill.  Joseph  Campbell  has  two  wells 
30  feet  deep.  Has  one  iron  turbine  and  one  **  Star.  "  A.  F.  Crowley  has  two  wells; 
both  are  open  wells  and  inexhaustible.  Lighe  Estes  has  six  good  open  wells,  or  dng 
wells,  and  windmills.  J.  Arneson  has  one  well — "Star"  mill.  The  cost  of  digging 
wells  is  about  $2  a  foot ;  boring,  $1  a  foot.  In  sinking  wells  about  18  inches  of  flint- 
rock  is  uiet.  The  balance  is  earth  and  sand-stone.  Another  witness,  Mr.  T.  C.  Estes, 
could  not  say  positively  whether  he  lives  in  Texas  or  in  New  Mexico,  the  line  not  be- 
ing well  established.  He  has  a  well  34  feet  deep  furnishing  an  abundance  of  water 
for  his  Hock  of  sheep.  He  never  found  any  rocks  in  digging.  Mr.  James  Smith,  of 
Five  Wells  Ranch,  lives  about  40  miles  northwest  of  Marienfeld.  There  are  eight 
wells  and  seven  wind-mills  on  this  ranch.  One  well  is  15  feet  deep;  two  are  45; 
the  others  from  50  to  60  feet  deep.  Thcise  latter  seven  are  bored  wells.  The  15-foot 
open  well  furnishes  water  for  one  thousand  five  hundred  head  of  cattle ;  the  others 
have  a  capacity  for  five  hundred  head.  They  nse  five  "Star,"  one  "Eclipse,"  and 
one  '^Kirkwoud  "  wind-mill  and  wooden  troughs. 


STARED  t»LAmS   RAIN-FALL,    TOPOGRAPfiY,   A^h   SOIL.      137 

sending  tliis  report  now  it  is  impossible  to  secure  the  opinion  of  the  Rev.  P.  A. 
•8,  of  Marienfeld,  he  being  absent.  The  secretary,  N.  S.  Schmitz,  desires  to  say 
im  that  the  reverend  gentleman  has  always  considered  the  Staked  Plains  country 
►est  frait,  and  especially  grape,  producing  country  in  America.  Four  years  ajgo 
er  Peters  had  about  one-half  acre  planted  in  grapes,  from  which  he  made  quite 
of  wine  last  year.  In  18r<9,  out  of  this  half  acre,  he  made  174  gallons  of  wine, 
h  connoisseurs  claim  to  be  equal  to  any  they  ever  tasted.  I  have  visited  the  vine- 
of  Father  Peters  several  times  this  summer,  once  in  company  with  a  gentleman 
.  from  France,  who,  when  told  these  grapes  had  never  been  manured,  told  me  that 
le  champagne  district  near  Epernay,  where  the  finest  of  wines  were  produced, 
grape  does  not  make  such  vigorous  growth  nor  bear  fruit  so  young.  Mr. 
Is,  of  Waco,  Tex.,  a  native  of  Sicily,  Italy,  who  visited  this  vineyard  also  this 
ner,  thinks  this  part  of  Texas  excels  every  other  country  in  grapes.  Father 
rs  owns  section  14,  township  1  south,  block  36.  He  has  one  well  and  pump, 
iited  by  a  14-foot  "Challenge"  mill.  While  he  is  the  first  who  planted  grapes, 
so  raises  large  quantities  of  vegetables  by  irrigation  from  his  98-foot-deep  well. 
arras  extensively,  and  if  his  field  crops  do  not  yield  so  abundantly,  owing  to  dry 
ners,  he  has  absolute^aith  in  the  country  whenever  irrigation  is  applied. 
to  soilj  topographjj^  and  rain-fall. — Martin  County  and  the  attached  counties  of 
OS,  Joacum,  and  Terry  are  on  the  so-called  Staked  Plains  or  Llano  Estacado. 
soil  is  mostl.v  a  chocolate-colored  loam  and  red  sandy  land,  both  of  great  depth 
fertility.  The  Staked  Plains  are  an  eleveted  plateau,  with  an  altitude  of  from 
I  to  3,000  feet,  extending  about  125  miles  east  and  west  and  200  miles  north  and 
[i.  They  are  bounded  on  the  west  by  the  Pecos  River  and  on  the  other  three 
.  by  a  ledge  of  steep,  rocky  bluffs,  from  50  to  100  feet  high,  and  often  of  much 
ber  elevation,  and  it  seems  from  theabrupt  and  rugged  outlines  that  this  plateau 
)oen  lifted  up  by  some  convulsion  of  nature.  From  the  top  of  these  bluffs,  form- 
he  boundaries,  stretches  out  an  undulating  plain  of  surpassing  beauty,  covered 
a  variety  of  rich  grasses  and  traversed  by  long  and  gentle  swells  and  depres- 
,  strongly  resembling  those  of  the  sea  when  settling  down  after  a  storm.  This 
►rmity  of  surface,  however,  is  broken  at  rare  intervals  by  deeper  depressions,  so- 
rt draws,  which  look  like  a  river  bed.  Water,  there  is  none,  but  it  can  be  ob- 
d  in  all  these  draws  within  from  5  to  15  feet  from  the  surface.  In  order  to 
tj'ate  how  this  land  lays,  I  will  say  that  a  railroad  could  be  built  over  this  Staked 
1  100  miles  long  without  either  cut  or  fill,  and  still  I  do  not  believe  there  are  40 
I  of  land  in  one  body  that  are  perfectly  level. 

B  rain-fall  this  year,  if  well  distributed,  ,would  have  been  sufficient  for  all  kinds 
t>p8.  There  was  plenty  of  moisture  in  the  ground  all  winter  for  plowing ;  we 
rood  strong  rains  also,  early  in  spring  up  to  March  1. 

B  following  table  gives  amount  of  rain-fall  to  date.  Since  May  I  measured  it  in 
remment  gauge  sup]>lied  to  me  by  the  Signal  Service  as  its  voluntary  observer 
ie  point. 


Date. 


1  ... 

0  ... 

2  ... 

3  .. 
0-21 

1  ... 

2  ... 

3  ... 
«  ... 
«  ... 
3.... 
B.... 
B...- 
10... 
U... 
16... 


How  ascertained. 


Approxiraated 

...do '.'.'.'.'.'.'.'.'.'. 

...do 

...<lo 

...do 

..  do 

Gau;^ed 


Gauged. 
...do... 


Gauged. 
...do... 
...ilo... 
...do... 
...do... 
....do... 


Inches. 


1.50 
1.00 
0.30 
0.50 
0.10 
0.10 
1.50 
0.49 

trace. 
0.09 
0.23 

trace. 
O.Ol 
0.21 
0.48 
0.20 
1.20 
0.28 


Date. 


Jnue  18 

June  21 

June  29 

July  2 

July  6 

July? 

July  8 

July  9 , 

July  10 

July  II 

Aug.  10 

Aug.U , 

September  14-15 , 
Sex»tember  15. ... 
September  17.... 

September  21 

September  25 ... . 
September  27-28 
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Ganged 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
....do... 
...do... 

do... 

....do... 
...do... 

do... 

...do... 
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,...do... 
....do... 


Inches. 


ti 


0.04 
0.63 
0.05 
0.23 
0.04 
0.14 
1.02 
1.60 
0.04 
0.05 
0.04 
0.05 
1.54 
0.14 
ace. 
0.08 
0.06 
1.01 
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lary 
I .... 


Approximated 

!!  do  '.'.'.'.'.'.'.'.'. 

Ganged 

...dS 


1.50 
1.30 
2.  20 
0.81 
3.10 


July 

August 

September  to  28th 


Total 


Ganged. 
...-do... 
...  do... 


3.12 
0.09 
2.83 
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STATEMENT  OF  GEORGE  M.  SWINK,  OF  ESTACADO. 

IN  RELATION  TO  THE  PANHANDLE  REGION. 

^  The  population  of  Crosby  Connty  is  600 ;  that  of  Floyd,  Dickens,  and  Motley  Coon* 
tics  about  300  oacb  ;  Garza,  100 ;  Lnbbock  aboat  100.  Surface  or  all  these  connties 
gently  nndulating  prairies;  soils  principally  dark  sandy  loams  without  exception  fer- 
tile; grasses,  niesquite  predominates,  some  buffalo  grass  and  abundance  of  hay 
grasses  in  tbe  de])ressions.  Altitude  about  3/i0()  to  3,500  feet  above  sea  level.  Crops 
generally  grown  without  irrigation  are  sorgbuui,  millet,  and  forage,  generally  mel- 
ons, ganlen  truck,  and  vegetables  of  all  descriptions.  Several  young  orcha^s  have 
been  i>lanted  and  some  trees  bore  tbis  year.  Wild  grapes,  plums,  and  currants  grow 
profusely  along  tbe  breaks  or  cafions  formed  on  tbe  heads  of  the  various  watercourses, 
generally  tributaries  of  tbe  Brazos  Kivor.  Prospects  for  orchards  on  the  open  plain 
are  excellent,  and  Mr.  A.  W.  Lewis,  ne<ar  Estacado,  has  sbown  his  faith  by  planting 
80,000  young  forest  trees;  His  first  orchard,  consisting  of  peitches,  pears,  and  apples, 
has  borne  an  excellent  crop  tbis  year,  tbe  ilavor  of  tbe  fruit  being  superior  to  that  oi 
any  otlier  part  of  Texas.  Tins  orcbard  is  from  live  to  six  years  old.  Other  orohu^ 
have  been  planted  in  the  vicinity  of  Estacado  by  Messrs.  Dr.  William  Hunt,  Dr.  W. 
V.  Marsbburn,  Isaiah  Cox,  W.  C.  Dockiim,  Andrew  Underbill,  and  others. 

The  neighborhood  was  settled  in  IHHO,  and  known  generallyin  Texas  as  tbe  Qnaker 
Colony.  8ince  its  settlement  there  bat*  been  enough  rain-fall  for  all  forage  orops, 
though  in  some  years  the  crop  has  fallen  short,  owing  to  delayed  or  too  limited  rain- 
fall. It  is  generally  the  oinnion  of  the  peo]>le  residing  there  that  the  rain-fall  is  in- 
creasing. As  everywhere  cLse  in  western  Texas,  there  have  been  times  where  one 
good  watering  of  a  crop  by  irrigation  could  have  been  of  great  benefit.  For  purposes 
of  irrigation  there  are  very  few  water-C(mrses  that  could  be  utilized,  for  the  reason 
that  tbe  amount  of  running  water  is  very  limited,  and  secondly,  that  the  next  arable 
lands  are  somewhat  remote  from  these  water-courses.  Some  of  these  water-courses 
lie  from  100  to  300  feet  lower  than  tbe  level  of  the  lands  to  be  irrigated ;  but  if  tiie 
capital  could  be  secured  to  construct  dams  across  these  water-courses  they  could  be 
made  to  hold  back  water  extending  from  10  to  20  miles  back  from  the  dam  in  a  com- 
paratively narrow  channel.  The  land  that  could  then  be  brought  under  irrigation 
would  amount  to  thousands  of  acres  on  each  side.  Tbe  question  of  damming  these 
water-courses,  all  of  which  carry  large  volumes  of  water  during  part  of  the  year,  pre- 
sents no  great  engineering  diihculty,  the  question  being  merely  a  matter  ofdollan 
and  cents. 

The  principal  drainage  of  the  Plains  country  is  in  basins  or  depressions  in  the  soil, 
some  of  which  contain  water  during  the  entire  year,  others  A:om  six  to  nine  months 
in  the  year.  Many  of  them  could  be  made  absolutely  water-tight,  and  nearly  all 
could  be  used  for  irrigation  by  use  of  pumps  or  windmills  and  storage-reservoin 
placexl  on  the  higher  lying  land  under  cultivation.  It  would  be  simply  a  question  of 
raising  and  storing  the  water.  By  applying  the  different  means  of  irrigation  avail- 
able about  nine-tenths  of  the  lands  in  the  county  of  Crosby  could  be  cultivated  by  irri- 
gation, and  the  same  could  be  said  of  most  of  the  adjoining  connties. 

At  Ei)worth,  Hale  County,  Mr.  Alex.  Jones  has  a  largo  garden  under  irrigation 
from  a  well  and  a  12- foot  windmill.  The  benefit  derived  from  irrigation  is  shown  in 
his  crop,  which  brought  him  more  cash  money  for  garden  vegetables  than  all  the 
other  gardeners  have  been  able  to  obtain  for  their  joint  crops. 

Water  in  wells  is  obtained  in  JiU  ]>arts  where  dug  or  bored  for.  The  average  depth 
is  about  7;")  feet.  In  digging  wells  from  4  to  10  feet  of  soil  are  encountered,  then  gen- 
erally red  or  dark  colored  claj'  20  to  25  feet.  Next  usually  water  is  found  resting  on 
limestone.  This  layer  of  water  is  not  very  abundant.  Going  through  soft  limestone 
a  bard  limestone  is  met  with,  then  sandstone,  and  then  water  in  the  greatest  abnn- 
dance  is  obtained.  It  appears  that  this  second  water  is  part  of  an  underground  lake 
or  river.  No  well  in  the  second  water  has  ever  been  known  to  be  exhausted  when 
used  either  for  ranch  or  domestic  purposes.  In  many  places  water  in  abundance  is 
found  at  a  <le>pth  of  40  to  50  feet.  For  the  irrigation  of  small  orchards  and  vineyards 
there  is  no  question  but  that  water  can  be  had  in  abundance.  By  the  proper  use  of 
12  1o  1()  foot  wiudiniils  and  small  storage-tanks  from  12  to  13  acres  could  be  placed 
under  Irrigation.  The  principal  business  of  the  country  consists  of  stock-raising  and 
wo(d-growing  ;  but  it  is  tbe  o])inion  of  the  people  that  a  farmer  so  situated  that  he 
could  have  some  live  stock,  raise  forage  and  food  products  without  irrigation,  and 
carry  on  a  garden  o£',\  or  5  acres  under  irrigation,  ought  to  do  well  in  Crosby  ana  any 
of  the  (idjoining  counties. 


A»  Appeal  fon  EXPERiMENtAL  stations  139 


STATEMENT  OP  J.  E.  LUCE,  OP  CISCO,  EASTLAND  COUNTY. 

There  is  probably  abont  one-half  of  the  land  under  cultivation  in  this  county. 
The  thrashers  report  this  year  for  the  county  an  average  of  a  little  over  20  bushels 
of  wheat  per  acre.  Owing  to  a  want  of  rain- fall  at  the  proper  time  the  oat  crop 
was  cut  short  to  abont  20  bushels  per  acre,  whilst  with  rain  at  the  proper  season  the 
average  would  probably  have  equaled  that  of  1888,  which  was  from  65  to  70  bushels 
per  acre.  The  corn  crop  this  year  will  probably  average  35  bushels  per  acre,  whilst 
with  rain  at  the  proper  season  it  would  have  made  50  busbels  per  acre.  If  frost  does 
not  come  too  early  our  cotton  crop  will  average  about  one-half  bale  per  acre,  whilst 
with  the  proper  rain-fall  this  county  would  have  yielded  three-fourths  of  a  bale  per 
acre.  The  apples,  pears,  peaches,  etc.,  which  should  mature  during  dog-days,  are 
nsually  cut  short  for  want  of  rain,  and  the  later  varieties  are  inferior  to  what  they 
otherwise  would  be  in  consequence  thereof. 

It  therefore  follows  that  our  farmers  are  in  great  need  of  water  for  their  crops  dur- 
ing Jnly  and  August,  and  in  some  years  a  demand  for  water  is  imperative  at  a  much 
earlier  season.  The  rain-fall  will  probably  average  about  33  inches,  and  if  i)roporly 
distributed  would  bo  sufficient.  I  think  the  topographical  engineer's  report  lor  this 
coaiity  will  give  the  best  locations  for  storing  water.  Of  course,  as  Cisco  is  the  largest 
town  in  the  county,  a  deposit  of  water  near  tbat  town  would  accommodate  more 
people  than  at  any  other  one  point.  From  Cisco  to  the  south  and  southwest  line  of 
bastlund  County  wells  are  usually  got  at  from  3  to  40  feet,  whilst  nortli  of  Cisco  to 
tho  north  line  of  said  county  wells  are  rarely  secured  except  at  great  depth,  yet  there 
are  exceptions.    There  are  also  some  springs. 

There  is  no  one  irrigating  in  this  county  at  present.  We  think  that  at  many  places 
d:ini8  can  be  built,  with  a  2-inch  pipe  extending  through  them,  and  a  faucet  in  the 
end  thereof,  which  can  be  used  to  advantage,  and  tho  water  drawn  off  by  pipes  or 
ditches  to  the  places  required. 


STATEMENT  OP  GEORGE  BAUER,  BIG  SPRINGS,  HOT77ARD  COUNT7. 

I  have  at  present  about  three  thousand  fruit  and  shade  trees,  consisting  of  apple, 
peach,  pear,  plum,  apricot,  nectarine,  cherry,  quince,  fig,  and  almond ;  also  grape- 
vines, blackberry,  gooseberry,  raspberry  bushes.  I  commenced  to  plant  my  first  trees 
in  1886  and  1887;  about  eight  hundred  fruit  and  shade  trees.  The  drought  destroyed 
most  all  of  them,  and  those  that  were  left  were  so  stunted  as  to  prove  worthless.  If 
I  bad  had  facilities  to  irrigate,  I  would  have  saved  most  all  of  the  trees.  During  the 
fiJl  of  1887  to  1888  I  replanted  with  six  hundred  trees.  During  the  drought  of  1888 
I  lost  four  hundred.  Discouraged  with  such  poor  success,  I  still  gave  tree-planting 
another  trial  in  the  season  of  1888-*8D.  This  time  I  set  out  two  thousand  five  hundred 
trees.  Through  the  best  of  culture  and  the  best  rainy  season  we  had  for  years  in  west 
Texas  I  lost  but  few.  I  am  now  preparing  to  irrigate  the  coming  season,  for  I  can 
not  rely  on  the  natural  rain-fall,  and  if  a  drought  comes  next  season  I  will  lose  all 
of  my  trees.  Had  I  been  prepared  to  irrigate  1  would  now  have  over  one  thousand 
fmit-bearing  trees,  instead  of  a  few,  every  tree  bringing  an  income  of  $2  per  tree. 

The  soil  and  climate  of  this  region  are  unsurpassed  and  adapted  to  produce  the 
best  of  fruit,  and  of  crops  equal  to  California  through  proper  irrigation,  esi)ecially 
for  fruit  and  garden  crops  for  tho  Northern  market. 

For  irrigation  there  arq  two  nutans  to  bo  adopted  :  One  is  by  damming  the  ravines 
to  imponnd  the  rain-fall  for  use  in  the  droughty  season. 

Nature  has  arranged  this  county  for  such  reservoir  irrigation.  The  other  plan  is 
to  irrigate  on  a  smaller  scale  ;  that  is,  through  tanks  and  wells.  Water  is  found  at 
from  2()  to  2.')0  feet  deep.  Windmills  are  generally  used  for  pumping.  Tho  cost  of 
such  .'\  system  for  wells  and  tank  would  be  about  from  $2,000  to  $5,000,  according  to 
locality.  Fully  one-third  of  Howard  County  could  be  thus  irrigated.  The  same 
would  be  correct  for  counties  west  of  here.  Irrigation  would  in  a  few  years  populate 
onr  present  unsettled  plains  with  a  thriving  population. 

The  Government,  by  establishing  experimental  stations  for  irrigation  thronghout 
the  Southwest  and  West,  would  soon  demonstrate  tho  certain  success  of  irrigation. 
Privat4)  capital  would  then  develop  this  almost  unknown  region.  Being  close  to 
the  1>«>nl('rH  of  Mexico,  for  political  as  well  as  commercial  reasons  this  )>art  of  the 
lTnit4Hl  Slates  should  be  developed  and  settled  as  rapidly  as  possible  by  the  Anglo- 
Saxon  race.  Thousands  of  acres  of  fine  lands  can  bo  reclaimed  by  irrigation  to 
make  homcNS  for  families,  friendship  will  be  strengthened,  and  commerce  increased 
in  both  Republics. 
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STATEMENT   OF  T77.  J.  MALTB7,  OF  BAIRD,  CATJiAHAN  COUNTT. 

The  topography  of  this  county  is  undulating. 

There  are  estimated  to  be  I(),()00  acres  in  cultivaUon. 

The  yield  in  wheat  is  from  15  to  35  bushels  per  acre  ;  in  com,  from  25  to  to  50  boflh- 
els  per  acre.  Oats  yield  from  40  to  100  bushels  per  acre ;  cotton,  from  one-ha^  to 
three-fourths  of  a  bale  per  acre ;  all  kin<ls  of  grasses,  as  far  as  tried,  from  2  to  3  tons 
per  acre,  including  millet,  Johnson  grass,  and  sorghum. 

The  value  of  these  crops  for  the  past  year  in  this  county  is  estimated  at  (200,000,  in- 
cluding vegetables  and  hay  products. 

The  annual  rain-fsiU  is  30.3  inches.  The  niin-fall  for  the  months  of  January,  Febru- 
ary, March,  and  April,  as  well  as  November  and  December,  is  1.50  inches. 

March,  June,  liud  October  are  the  mouths  (and  September)  in  which  irrigation 
would  be  the  most  beneficial,  as  that  would  insure  both  a  season  for  planting  audfrait- 
ag(i  of  the  crop. 

There  are  about  three  hundred  wells  in  the  county,  ranging  in  depth  from  10  to  50 
feet;  average  <lei>th,  20  feet;  usual  cost,  $1  per  foot. 

Sorghum,  millet,  and  Johnson  grass  will  grow  without  much  water. 

All  the  crops  grown  in  this  county  would  be  doubled  if  water  conld  be  bad  on  them 
at  the  i>roper  seasons. 

No  art(isian  wells  have  ever  been  bored  in  this  county,  but  the  general  opinion  pre- 
vails that  water  for  irrigating  purposes  can  be  obtained  in  all  the  valleys  in  the 
county  at  a  depth  ranging  from  GOO  to  2,000  feet,  and  there  is  not  a  valley  in  the  . 
count  y  that  if  irrigated  but  would  more  than  double  its  yield  of  agricaltural  products. 
These  valleys  are  numerous  and  are  all  so  situated  as  that  dams  could  be  constructed 
and  a  large  acreage  irrigated  in  this  way.  The  outlay  to  construct  a  few  dams  at 
various  points  need  not  be  necessarily  great,  as  the  material  for  their  construction  is 
found  in  abundant  quantities  in  all  our  hills  adjacent  to  these  valleys.  If  the  proper 
season  couhl  be  i>ut  in  the  earth  at  the  proper  time,  there  is  no  part  of  the  United 
States  that  would  sur])ass  these  valleys  in  the  production  of  fruits  and  vegetables. 
Applt^s,  peacrhes,  ])ears,  plums,  and  grapes  all  do  well,  especially  the  peach,  pear,  and 
grai>e,  which  as  produced  hero  are  the  finest  flavored  in  the  world. 

If  .1  few  artesian  wells  could  be  obtained  in  this  county  by  which  the  question  of 
artesian  water  would  bo  made  certain  individual  enterprise  would  then  do  the  rest, 
and  our  county  would  teem  with  population  well-supported,  for  the  products  of  this 
section  will  support  a  greater  population  than  any  other  section,  and  it  is  the  health- 
iest country  known.  Near  the  geographical  center  of  the  county,  and  just  north  of  the 
divide  of  the  waters  of  the  Brazos  and  Colorado  Rivers,  an  artesian  w^oll  can  be  sank 
which,  if  a  success — and  there  is  every  reason  to  believe  it  would  be — a  vast  body  of 
land  would  be  made  almost  in  a  garden,  as  it  could  and  would  all  be  put  in  cultiva- 
tion. This  I  have  had  in  my  mind  for  years,  and  if  artesian  water  can  bo  obtained 
at  this  point,  then  not  only  in  this  county  upon  the  north  of  this  divide,  but  in  all 
the  adjacent  counties,  the  question  would  be  solved,  except  as  to  the  depth,  which 
would  of  course  vary,  owing  to  the  altitude  of  the  point  where  the  well  would  be 
made. 

STATEMENT  OF  C.  H.  EARNEST,  OF  COLORADO. 

First,  with  respect  to  the  topography  of  Mitchell  County:  The  extreme  eastern 
and  northwestern  iiortion  of  the  county  is  high  tabic- land,  with  a  soil  almost  ap- 
proaching black  waxy,  perfectly  level,  except  where  modified  by  basins  or  slight  de- 
pressions in  the  general  surface,  in  which  water  stands  for  a  considerable  portion  of 
the  year  after  once  tilled  by  rain-fall.  This  character  of  ground  is  limited  within  the 
bounds  of  Mitchell  County,  the  most  of  this  table-land  being  in  Nolan  County,  to  the 
eastward.  West  of  this  table-laud  begin  the  breaks  or  ravines  which  form  thehead- 
waters  of  Lone  Wolf  Creek  and  North  and  Soutb  Champlin  Creeks.  These  streams 
flow  southwest  wardly  to  about  the  center  and  south  of  the  center  of  tho  county,  where 
they  empty  into  the  Colorado  River.  They  are  not  running  streams,  except  for  a  very 
short  period  after  rains.  They  do  however  furnish  an  immense  volume  of  water 
when  it  rains  because  of  the  large  area  drained  by  them. 

The  Colorado  River  runs  clear  through  the  county  from  northwest  to  southeast,  be- 
ing a  running  stream  the  year  round,  except  for  perhaps  a  month  during  a  very  dry 
season.  It  does  not  then  cease  running,  but  only  loses  itself  in  places  here  and  there 
where  the  bed  of  the  stream  is  sand. 

West  of  Colorado  River  are  the  following  streams  flowing  into  the  Colorado  River 

and  situfite  ]>artially  or  entirely  within  Mitchell  County,  to  wit:   Willow  Creek, 

MorfTiiUf  Wild  Horse,  Camp  Creek,  Real's  Creek,  Hackberry,  Dugout,  and  Rendre- 

hrook.     On  tho  east  side  of  the  Colorado  and  in  tho  southeastern  portion  of  the 
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county  we  omitted  to  mention  Silver  Greek,  which  is  a  running  stream  the  greater 
portion  of  the  year.  The  same  may  be  said  of  Deep  Creek,  which  rises  in  Scurry 
Coanty  and  emjpties  into  the  Colorado  River  about  3  miles  within  Mitchell  County 
from  the  north  line. 

Reverting  to  the  country  west  of  the  Colorado  River,  this  is  divided  into  table 
lands  between  the  creeks  and  valleys  along  the  creeks.  Some  of  these  valleys 
are  as  mutch  as  2  to  3  miles  wide,  notably  that  of  Morgan  Creek.  The  soil  of  the 
Morgan  Creek  country  is  a  red  clay.  Experience  has  shown  that  it  is  very  fertile 
for  the  production  rf  general  crops,  and  will  easily  hold  water  in  tank  building.  In 
the  Rendrebrook,  Bears  Creek,  and  Hackberry  country  the  divides  or  intervening 

grairies  are  black  or  dark  chocolate  soils  and  very  rich.    Reudrebrook  and  Hack- 
erry  Creeks  are  furnished  by  springs  at  the  head  of  each,  furnishiug  a  regular  stream 
th(»  year  round,  of  four  to  five  inches  of  water. 

For  irrigation  we  would  think  Hackberry  preferable  to  Rendrebrook  spring  from 
the  fact  that  the  valleys  of  the  former  are  greater  in  extent  than  those  of  the  latter. 

Second.  Number  of  wells  in  the  county.  So  far  there  must  be  as  many  as  ninety  to 
one  hundred  wells.  The  average  depth  is  100  feet.  The  wells  around  the  town  of 
Colorado  are  generally  about  100  feet  (from  75  to  100),  the  water  rising  in  them  from 
30  to  60  feet.  The  shallowest  wells  are  in  the  northern  and  eastern  portions  of  the 
county.  We  know  of  no  well  in  the  county  which,  being  as  deep  as  90  or  100  feet, 
can  be  pumped  dry  by  a  ll^foot  windmill  running  forty-eight  hours  under  a  full 
head  of  wind.  In  the  western  portion  of  the  county  it  is  deepest  to  a  good  How  of 
water. 

At  the  city  water-works^  1|  miles  east  of  the  business  portion  of  the  town,  are  two 
wells,  only  one  of  which  is  used  and  operated  by  a  windmill — a  30-foot  mill.  The 
lessees  of  the  works,  Messrs.  Fletcher  &  Caldw  11,  inform  me  that  the  water  can 
not  be  exhausted  by  a  constant  use  of  this  mill  for  any  length  of  time.  The  only  way 
in  which  it  can  be  lowered  at  all  is  by  attaching  an  engine,  and  they  estimate  the 
flow  of  either  of  these  wells  to  be  one  hundred  and  forty  gallons  each  to  the  minute. 
These  wells  are  190-foot  bored  wells. 

Since  the  leasing  of  the  works  by  Messrs.  Fletcher  &  Caldwell  they  erected  a  30- 
foot  mill  over  one  well,  and  during  their  lease  of  more  than  eighteen  mouths  they 
have  not  had  to  use  their  steam-engine  as  much  as  three  weeks  altogether,  and  they 
furnish  the  water  supply  for  a  city  of  3,000  inhabitants. 

This  stream  of  water  was  found  in  boring  for  salt  by  the  new  salt  company  at  the 
same  depth,  and  it  is  believed  thaJb  at  the  depth  of  190  to  200  feet  it  can  bo  found  any- 
wh  re  east  of  the  Colorado  River. 

The  salt  wells,  of  course,  are  as  deep  as  940  feet.  After  striking  salt  they  went  this 
deep  to  get  ample  water.  Mr.  Blount,  of  the  Lone  Star  Salt  Works,  tells  me  that  their 
steam-engine  pumping  day  and  night  has  never  lowered  their  salt  well. 

This  volume  of  water,  it  will  be  remembered,  is  below  the  bed  of  salt  and  can  be 
cased  off.  The  stream  of  water  at  200  feet  and  less  is  above  the  bed  of  salt,  and  is 
goo«l  water.  The  cost  per  foot  of  bored  wells  is  now  75  cents  per  foot  for  the  Hrst 
hundred  feet,  and  perhaps  $1  or  $1.25  per  foot  for  the  next  hundred. 

Third.  No  one  here  is  farming  strictly  by  irrigation.  Several  are  gardening,  fruit 
and  grai)e  growing  by  irrigation  from  shallow  wells.  Among  them  are  C.  H.  Lasky, 
J.  F.  Clayton,  A.  M.  K.  Sowell,  Mr.  Wrigsell,  Victor  Dziedzioch,  Fred.  Schroder,  H, 
C.  Townseud,  J.  D.  Martiu,  A.  R.  Earnest,  H.  A.  Fowlkes,  J.  W.  Holmes,  W.  H. 
Hughes,  Durham  Wulfjin,  Ben  Van  Tuyl,  H.  B.  Smoot,  C.  H.  Earnest,  and  others. 
It  is  estimated  that  to  irrigate  5  to  10  acres  of  fruit  trees  or  grape  vines,  or  both,  the 
cost  of  fixtures  complete  would  be  not  less  than  $1,000  for  surface  irrigation^  the  same 
as  is  used  so  far  in  this  country.  Irrigation  by  underground  perforated  tiling  would 
add  to  the  cost,  but  would  very  much  increase  the  area  to  be  covered  perhaps  twice 
or  three  times. 

For  the  year  1889  there  was  no  material  difference  between  fruits  irrigated  and 
those  not  irrigated.  But  this  has  been  a  specially  good  seasonable  year.  Ordina- 
rily the  difference  is  remarkable  where  they  are  irrigated  and  well  cultivated  as 
well. 

Fourth.  The  crops  that  will  do  well  every  year  in  this  county  without  irrigation 
art>  sorghum  and  the  ordinary  forage  crops  and  cotton.  Three,  years  out  of  five  corn 
(Indian  com)  will  do  well  without  irrigation ;  so  also  will  potatoes,  melons,  etc. 

Our  irrigated  fruits  are  superior  to  the  fruits  of  central  Texas,  far  superior  in  llavor, 
and  are  equal,  if  not  superior,  to  the  irrigated  fruits  of  California.  This  statement 
is  made  from  actual  comparison  of  fruits  raised  this  year  in  Mitchell  County  with 
those  raised  in  central  Texas,  and  upon  the  strength  of  statements  of  Californians  who 
are  here  and  who  resided  for  a  number  of  years  in  California.  Our  grapes  are  equal 
to  the  California  grapes,  and  all  varieties  have  been  given  a  thorough  test  except  the 
£1  Paso  or  Mission  grape  variety.  The  test  as  to  this  is  limited  but  very  satisfac- 
tory. 
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Mr.  VV.  8.  Mar^Iiall  tbiukH  that  by  iisiu^  a  30-foot  mill  pumpiug  water  firom  a  200- 
foot  well,  with  ii  tank  couHtructed  alter  the  inannor  of  the  reservoir  at  the  works  of 
the  Texas  Salt  Coini)auy  (liued  with  pitch  aud  tar),  and  with  perforated  tiling  or 
8onio  otlier  cheap  uieaus  of  distribution  of  the  water  without  waste,  that  30  to  50 
acres  of  fruit  trees  or  {^rape  vines  could  be  irrigated  to  advantage. 

As  to  wliether  the  Colorado  Kiver  or  other  streams  in  the  county  could  be  utilized 
by  dams  or  storage  tanks  for  protitablo  irrigation  is  a  question  which  could  be  best 
answered  by  some  one  more  familiar  with  irrigation.  A  rich  area  of  country  could 
be  reacho<l  by  any  of  these  streams  with  a  heail  of  water  far  enough  up  to  reach  om 
upland  prairies,  aud  it  would  seem  the  plan  would  be  a  practicable  one. 


STATEMENT  OF  MARSHALL  H.  D.  TV.  SMITH,  JR.,  ASSISTANT  ENGI- 
NEER OF  THE  TEXAS  AND  PACIFIC  RAIL"WAY. 

1  would  say  that  the  most  important  streams  on  the  Rio  Grande  division  for  irri- 
gating puri)oses  are  the  iira/.os,  the  Colorado,  and  the  Pecos  Rivers.  These  are  living 
streams,  running  at  ali  seasons,  and  llowing  through  rich  valleys  susceptible  of  a 
high  degree  of  cultivation  if  properly  irrigated.  The  Brazos  valley  is  account^  the 
best  region  in  Texas  for  cotton  and  wheat,  and  is  settling  up  rapidly  throughout  its 
entire  length.  The  turgid  waters  of  the  Brazos  hold  in  suspension  vast  quaDtitieii 
of  rich  detritus,  which,  if  distributed  over  the  adjoiuing  lands,  would  greatly  in- 
crease their  fertility,  and  enhance  the  value  of  the  riparian  tracts  especifSly, 

The  country  along  the  Colorado  River  is  as  yet  but  sparsely  stttled,  being  given  op 
almost  exclusively  to  the  stockmen;  but  the  rich  chocolate  loam  of  this  section,  par- 
ticularly along  the  headwaters  of  the  river,  otier  tempting  inducements  to  the 
farmer.  Here  I  have  seen  mes(iuite  trees  30  inches  in  diameter,  the  normal  growth 
of  this  tree  rarely  exceeding  10  inches.  This  in  small  tracts,  where  the  waterreached 
them  by  natural  means. 

So  far  as  experience  shows,  the  Pecos  valley  is  very  productive,  and  great  hopes 
are  entertained  for  its  future.  The  Pioneer  Canal  Company,  an  incorporated  in»ti- 
tntion,  is  now  engaged  in  constructing  a  large  irrigating  ditch  in  this  valley,  which 
tlu^y  will  have  in  working  order  in  the  near  future. 

As  to  water  from  wells :  Between  Gomez  and  Arroyo  flowing  water  impregnated 
with  sul|)hur  can  be  obtained  at  depths  varying  from  250  to  500  feet.  Between  Big 
Springs  and  Monahau's,  where  our  road  traverses  the  southern  edge  of  the  Staked 
Plains  Plateau,  a  distance  of  about  100  miles,  water  can  be  found  at  50  feet  .depth; 
though  bt^tweeu  Douro  and  Monahan's,  25  miles,  the  water  is  more  or  less  saline.  At 
Mouahan's,  however,  where  we  have  three  shallow  wells,  the  water  is  fresh  and  in 
unlimited  supply. 

Tlie  artesian  well  at  Pecos  is  a  strong  llowing  well,  being  213  feet  deep,  and  lifting 
the  water  to  30  feet  above  the  surface  by  natural  pressure;  but  we  rarely  use  it  for 
steaming  i)urposes,  owing  to  the  ])resenco  of  sulphur.  We  have  at  Toyah  an  aban- 
doned artesian  llowing  well,  800  feet  deei),  useless  for  engines  on  account  of  itssnlphor 
impregnation. 

Our  deep  wells  at  Colorado  and  Van  Horn,  or  wells  elsewhere  of  similar  depth, 
could  not  bo  made  available  for  irrigating  purposes,  since  the  cost  of  raising  water 
from  such  great  depth  would  be  so  great  as  to  preclude  its  use. 

The  San  Martine  Valley,  around  San  Marti ne  Station,  enjoys  an  annual  rain-fall 
unprecedented  in  western  Texas.  Two  miles  north  of  San  Martine  Tank  water  can 
be  obtained  at  any  time  at  a  depth  of  2  feet. 

Two  miles  north  of  Carrizo  Pass  water  can  be  found  in  great  abundance  at  shght 
depths. 

Antelope  and  Ax^ache  Springs,  about  7  miles  south  of  Kent  Station,  are  large,  bold 
springs,  with  a  daily  capacity  of  about  250,000  gsJlons. 
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Water  atationa  of  the  Texas  and  Pacifio  Railway ^  Bio  Grande  Division » 


Dig. 
taooe 
West 
fh>m 
Fort 
Worth. 


Milea. 

0 

2.60 

20.  l.J 

30.65 

47.95 
5&21 
79.43 
84.25 
92. 52 
9&57 


121.37 
137.  H> 
139.26 


146.68 
100.20 


178.20 
199.74 


223.25 
228.83 
237.92 
253.99 
267.61 

2M8.39 
304.62 
329.58 
3r2.96 
399.24 


419.83 

443.46 
488.40 


52L09 


Name  of 
station. 


Fort  Worth  . 
Clear  Fork  . . 

Weatherford 

Book  Creek  . 

Brazos 

Strawn 

Canyon 

Tiffin 

Colony  Fork. 


Delmar 
Baird... 
....do ... 


Source  of  supply. 


ArteHian  well  and  pond. 

Clear  Fork  Creek 

Three  wells 

Well  and  siphon  


Well  and  creek... 
Palo  Pinto  Creek . 

Well 

Palo  Pinto  Creek. 

do 

Well  and  creek... 


Daily 
capacity. 


Clyde... 
Abilene 


Merkle 

Sweetwater 


Lorraine 

Colorado  ... 
Westbrook. 

latan 

Big  Springs 

Marienfeld  . 
Midland  — 

Odessa 

Monahan's.. 
Pecos 


Toyah 


San  Marline. 
Van  Horn  . . . 


Sierra  Blanca. 


Pond 

Mexia  Creek 
Pond 


Two  wells. 
Pond 


QaUona, 

75,000 

Unlimited  .. 

40. 000 

18,000 

Unlimited  .. 

...do 

50,000 
Unlimited  .. 

...do 

6,500 


Limited. .. 
Unlimited 
Limited... 


Well 

Sweetwater  Creek. 


Well  and  pond. 
Artesian  well.. 

Pond 

do 

Spring 


WeU 

do 

do 

Three  wells  . . 
Artesian  well. 


Tank  cars  from  Monahan's 


Spring 

Four  artesian  wells. 


Tank  cars  from  Van  Horn . 


10,000 
Unlimited  .. 


40,000 
Unlimited  .. 


60,000 
24,000 

Limited 

Unlimited  .. 
100, 000 

24,000 
60,000 
50,000 
200,000 
60,  OGO 


8,000 
Unlimited  .. 


Bemarks. 


Steam  pump,  well  389  feet  deep. 
Do. 
Do. 
Steam  pump,  well  43  feet  deep; 

siphon  from  creek. 
Steam  pump,  well  41  foot  deep. 
Steam  pump. 

Steam  pump,  well  31  feet  deep. 
Steam  x>ump. 

Do. 
Steam  pump,   well  65  feet  deep; 

water  from  we.l,   Colony  Fork 

Creek,  and,  in  very  dry  seasons, 

tank  cars. 
Steam  pump. 

Do. 
Steam  pump,  pond  oue-half  mile 

east  of  round  house ;  capacity, 

8,300,000  gallons. 
Steam  pump,  wells  42  feet  deep. 
Steam  pump,  pond  formed  l«y  dam- 

miuj];  Cedar  and  Clear  Creeks  at 

their  confluence. 
Steam  pump,  well  48  feet  tleep. 
Steam  pump,  well  also.    Well  was 

insnmcieut,  and  creek  was  dam- 
med. 
Steam  pump,  well  50  feet  deep. 
Steam  pump,  well  143  feet  deoi). 
Steam  pump. 

Do. 
Steam  pump,  distance  south  from 

tank  to  spriug,  11,880  feet. 
Steam  pump,  well  72  feet  deep. 
Steam  pump,  well  3:i  feet  deep. 
Steam  pump,  well  47  feet  deep. 
Steam  pump,  wella  52  feet  deep. 
Natural     flow ;    sulphur     water. 

Well  213  feet  deep  used  in  eraer- 

uencies  only. 
Water  in  this   vicinity   strongly 

impregnated  with  sulphur. 
Steam  pump. 
Steam  ])ump,  2  wells  COO  feet  deep; 

1  well,  580  feet,  and  1  well  550 

feet  deep. 
Southern    Pacifio    Railway    has 

artesian     well     here     030   feet 

deep;    water  slightly  hrackish. 

Maximum  daily  capacity  ahont 

24,000    gallons."     Texas   and 

Pacific  Railway  is  now  (October, 

1889)  sinking  one  here. 
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Frinoipal  streams  crossed  by  Texas  and  Pacific  Railway^  Rio  Grande  divisionj  ivith  dis- 
tances west  of  Fort  Worth,  in  miles. 


Stream. 


Clear  Fork  of  Trinity  River  . 

Do. 

South  Fork  of  Trinity  River. 

Do 


Do 

Do 

Do. 

Do. 

Do. 

Do. 


South  Branch  Clear  Fork  of  Trinity  River. 

Do 

BrazoH  River 

Palo  Pinto  Creek 

South  Fork  Palo  Pinto  Creek 


MUes. 


2,61 
20118 
20.41 
21.28 
2G.93 
27.80 
28.09 
2a  67 
30.11 
30.60 
32.59 
33.67 
64.65 
59.00 
77.70 


Stream. 


Forth  Fork  Palo  Pinto  Creek. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 


Palo  Pinto  Creek  (viaduct) . 
Clear  Fork  of  Brazos  River. 

Cbamplin'8  Creek 

Louo  Wolf  Creek 

Colorado  River 

Morgan  Creek 

Pecos  River 


Miles. 


83.30 

83.70 

84.30 

84.61 

85. 26 

87.20 

8&86 

90.70 

163.04 

223.30 

229.78 

230.37 

235.04 

398.26 


Water  stations  supplied  from  streams  alone 0 

Water  stations  supplied  from  wells  alone 11 

Water  btations  supplieil  from  ])onds  alone .'... 5 

Water  stations  supplied  from  two  or  more  sources 5 

Water  stations  supplied  from  springs  alone 2 

Water  stations  supplied  from  tank-oars.. 2 

Total  number  of  water  stations,  Rio  Grande  division,  this  date  (October  22;  1889) 31 


THE  ka:n^sas  division. 

On  Train,  near  Dodge  Oity,  Kans.,  September  11, 1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman.  Present: 
Mr.  Stewart  (chairman)  and  Mr.  Jones  ;  also  Director  Powell. 

STATEMENT  OF  EDWARD  D.  TAYLOR,  OF  KINOSLET. 

The  Chairman.  Where  do  you  reside  and  what  is  your  occupation  ? 

Mr.  Taylor.  I  reside  in  Kingsley,  Kans.,  and  I  am  superintendent 
of  public  instruction  of  the  county  of  Edwards. 

The  Chairman.  Do  you  have  any  difficulty  in  raising  crops  in  this 
vicinity  for  want  of  moisture  If 

Mr.  Taylor.  Yes. 

The  Chairman.  How  often  do  you  raise  a  full  crop  here  if  you  depend 
entirely  on  rain-fall? 

Mr.  Taylor.  We  have  raised  but  two  full  crops  since  1  have  been 
in  this  Western  country — that  is,  in  twelve  years.  We  have  only  partial 
crops  nearly  every  year. 

The  Chairman.  Can  you  raise  i^artial  crops  at  all  times — vegetables, 
fruit,  and  grains'? 

Mr.  Taylor.  We  raise  partial  crops  of  grain  and  corn  nearly  every 
year,  but  we  need  irrigation  for  full  crops.  A^pples  and  cherries  will  give 
a  full  crop  without  irrigation,  but  peaches  freeze. 

The  Chairman.  What  are  the  means  of  irrigation  H 

Mr.  Taylor.  The  Arkansas  Eiver  is  the  only  means  we  have  in  this 
neighborhood.  There  is  a  small  creek  here,  called  Coon  Creek,  that 
gives  a  little  water. 

The  Chairman.  How  wide  is  the  Arkansas  valley — the  low  valley — 
before  you  get  to  the  hills  *? 

Mr.  Taylor.  On  the  north  that  valley  runs  25  miles.  On  the  south 
there  are  sand  hills  near  the  river. 

The  Chairman.  To  what  depth  do  you  require  to  sink  for  water  in 
this  valley. 

Mr.  Taylor.  On  an  average  40  feet.  On  the  divide  they  have  to 
go  some  200  feet. 

The  Chairman.  Are  there  some  places  less  than  40  ? 

Mr.  Taylor.  Some  20  and  some  60. 

The  Chairman.  In  what  formation  do  you  find  the  water? 

Mr.  Taylor.  In  quicksand. 

The  Chairman.  Does  that  extend  all  over  the  valley  % 

Mr.  Taylor.  Everywhere. 

The  Chairman.  What  do  you  say  as  to  the  quantity  of  water  where 
you  do  reach  it  ? 

Mr.  Taylor.  There  is  more  than  could  be  exhausted  by  any  ordinary 
pamp.  In  one  well  we  put  in  a  steam-pump  and  it  did  not  get  down 
over  4  feet,  when  they  got  400  gallons  of  water  a  minute*,  bat  tk^  ^u- 
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giiie  could  not  pump  that  more  than  ono  or  two  minutes ;  consequently 
they  couUl  not  exhaust  the  well  with  that  engine.  - 

The  Chairman.  How  much  land  could  be  irrigated  with  a  single 
well  with  a  good  pump? 

Mr.  Taylor.  I  could  not  say  of  my  own  knowledge.  The  pamp  I 
speak  of  was  such  an  absolute  failure  that  they  did  not  try  to  irrigate 
with  it.     It  was  said  they  couhl  have  irrigated  80  acres  with  that  pump. 

The  Chairman.  At  what  expense  f 

Mr.  Taylor.  1  could  not  say  as  to  that. 

The  Chairman.  When  you  go  back  from  the  valley  proper  what  is 
the  character  of  the  country  in  western  Kansas f 

Mr.  Taylor.  It  i«  a  rolling  prairie. 

The  Chairman.  Have  you  ever  examined  the  rolling  prairie  with 
reference  to  the  storage  of  water  in  ravines  f 

Mr.  Taylor.  Not  with  special  knowledge  in  that  respect,  but  I  know 
there  could  be  water  stored  in  the  ravines.  I  have  seen  ravines  where 
men  in  wagons  would  be  drowned  during  the  lime  of  the  rains.  The 
ravines  could  not  be  forded. 

The  Chairman.  Does  the  rain  fall  in  violent  showers  daring  the 
season  ? 

Mr.  Taylor.  Nearly  always  in  violent  showers. 

The  Chairman.  At  what  time  do  the  showers  prevail  I 

Mr.  Taylor.  In  July  and  August;  sometimes  earlier  j  sometimes  in 
March  or  April. 

The  Chairman.  If  you  saved  the  water  then  would  that  be  early 
enough  for  the  irrigation  of  crops? 

Mr.  Taylor.  Not  unless  there  was  rain-fall  or  snow  daring  the  win- 
ter to  start  the  crops ;  that  rain  would  not  be  early  enoagh. 

The  Chairman.  If  you  had  plenty  of  water  how  early  would  yon 
plant  corn? 

Mr.  Taylor.  In  May  or  June. 

Tiie  Chairman.  Then  water  in  July  or  Augast  would  help  yoat 

Mr.  Taylor.  Yes. 

The  Chairman.  How  late  could  you  plant  potatoes  if  you  had  water! 

Mr.  Taylor.  At  the  same  time  as  other  vegetables.  These  rains 
come  usually  in  July  and  August,  and  they  are  too  far  apart  then. 

The  Chairman.  But  if  that  water  were  stored  you  coald  do  some- 
thing with  it  ? 

M[r.  Taylor.  Yes. 

The  Chairman.  Have  any  of  the  people  who  attempted  to  fiarm  here 
left  because  they  could  not  raise  regular  crops  f 

Mr.  Taylor.  Yes ;  many. 

The  Chairman.  As  to  the  town  of  Kingsley,  has  anybody  left  ttiat 
on  account  of  the  drought  ? 

Mr.  Taylor.  Yes. 

The  Chairman.  How  many  ? 

Mr.  Taylor.  I  presume  five  hundred. 

The  Chairman.  Do  you  know  the  exact  longitade  of  this  place  1 

Mr.  Taylor.  I  do  not.    We  are  near  the  one  hundredth  median. 

The  Chairman.  How  is  it  farther  east  from  here?  Is  tliere  more 
rain  than  there  is  here. 

Mr.  Taylor.  Somewhat.  I  only  know  by  what  men  tell  me.  They 
have  better  crops  than  we  have  here. 

The  Chairman.  How  is  it  west  of  here  ? 

Mr.  Taylor.  Worse. 

Adjourned. 
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Dodge  City,  Kans.,  September  12, 188©, 

The  committee  met  at  7  p.  m.,  pursaant  to  call  of  the  chairman. 
Present,  Mr.  Stewart  (chairman). 

STATEMENT  OF  J.  W.  GILBERT,  OF  DODGE  CITY. 

The  Chairman.  How  long  have  you  resided  here,  Mr.  Gilbert  I 

Mr.  Gilbert.  In  this  county,  nine  years. 

The  Chairman.  Is  there  sufficient  rain-fall  here  to  produce  crops  with- 
oat  artificial  irrigation  ? 

Mr.  Gilbert.  No,  sir. 

The  Chairman.  What  kind  of  crops  can  you  produce  here  without 
irrigation  ? 

Mr.  Gilbert.  Nothing  very  successfully,  except  perhaps  sorgham, 
and  of  that  not  a  full  crop. 

The  Chairman.  You  can  not  produce  the  various  cereals  and  vege- 
tables and  fruits  without  irrigation. 

Mr.  Gilbert.  Not  successfully. 

The  Chairman.  What  crops  can  you  produce  with  irrigation  ? 

Mr.  Gilbert.  Anything  adapted  to  this  latitude. 

The  Chairman.  With  full  success  If 

Mr.  Gilbert.  Yes. 

The  Chairman.  With  irrigation,  how  much  wheat  can  you  producel 

Mr.  Gilbert.  From  40  to  50  bushels  an  acre,  at  least. 

The  Chairman.  And  how  much  barley! 

Mr.  Gilbert.  I  could  not  answer  that  question  intelligently.  I  do 
not  know. 

The  Chairman.  You  have  not  tried  it  f 

Mr.  Gilbert.  No. 

The  Chairman.  How  is  it  with  oats  ? 

Mr.  GILBERT;  You  can  produce  with  irrigation  as  full  a  crop  of  oats 
as  is  grown  anywhere. 

The  Chairman.  Can  you  produce  fruits  here  with  irrigation  ? 

Mr.  Gilbert.  The  very  choicest  quality  of  fruits. 

The  Chairman.  Of  all  kinds  adapted  to  this  temperate  region! 

Mr.  Gilbert.  Yes. 

The  Chairman.  How  is  it  with  vegetables  of  different  kinds  I 

Mr.  Gilbert.  They  grow  very  finely  with  irrigation. 

The  Chairman.  You  can  not  produce  them  without  irrigation  t 

Mr.  Gilbert.  No,  sir. 

The  Chairman.  What  are  the  opportunities  to  irrigate  this  portion 
of  B[ansas— what  is  your  water  supply  f 

Mr.  Gilbert.  The  Arkansas  River ;  but  we  have  found  since  we 
have  been  operating  canals  here  that  we  are  liable  to  be  short  of  water 
at  the  critical  time  that  it  is  needed  for  irrigation. 

The  Chairman.  There  is  no  water  in  the  river  that  will  flow  in  your 
ditch  at  that  time? 

Mr.  Gilbert.  No. 

The  Chairman.  When  do  yoi  require  water? 

Mr.  Gilbert.  During  June,  July,  and  August. 

The  Chairman.  How  wide  is  the  valley  of  the  Arkansas  proper  here 
before  yoa  get  to  the  rolling  part  ? 

Mr.  GiLBBRT.  I  think  it  would  average  6  miles. 
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The  Chairman.  How  deep  do  you  have  to  sink  in  the  valley  of  the 
Arkansas  to  strike  water  ? 

Mr.  Gilbert.  About  4  or  5  feet;  though  on  what  they  call  the  first 
bottom  not  so  far  as  that. 

The  Chairman.  On  the  second  bottom,  including  the  5  or  6  miles 
wide  that  you  spoke  of,  how  would  it  be  f 

Mr.  Gilbert.  I  think  an  average  depth  of  6  or  8  feet. 

The  Chairman.  Suppose  yon  went  10  miles  wide,  how  deep  would 
you  have  to  sink  f 

Mr.  Gilbert.  It  would  depend  somewhat  on  circumstances  5  proba- 
bly you  would  have  to  go  to  a  depth  of  75  to  150  feet. 

The  Chairman.  That  is,  when  you  get  on  the  uplands  on  the  divide  t 

Mr.  Gilbert.  Yes. 

The  Chairman.  In  the  valley,  is  there  a  good  supply  of  this  water 
that  you  find  under  ground  ? 

Mr.  Gilbert.  We  think  it  is  unlimited  almost. 

The  Chairman.  In  what  formation  do  you  find  it  ? 

Mr.  Gilbert.  In  sand. 

The  Chairman.  You  have  not  sunk  through  the  sand  to  know  how 
deep  it  is,  have  you  ? 

Mr.  Gilbert.  We  are  doing  that  now. 

The  Chairman.  Have  you  any  idea  how  deep  it  is  ? 

Mr.  Gilbert.  The  sands  runs  from  6  to  12  feet  in  depth. 

The  Chairman.  Do  you  believe  there  is  an  underground  river  flowing 
in  this  sand  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  That  is,  the  water  that  passes  down  in  the  dry  sea- 
son all  mainly  under  ground  f 

Mr.  Gilbert.  Yes;  all  of  it  to  every  appearance. 

The  Chairman.  Have  you  tried  the  experiment  of  lifting  that  to  the 
surface  in  any  way  1 

Mr.  Gilbert.  No.  We  want  to  experiment  by  going  below  the  bed 
of  the  river  for  our  water  supply  and  then  conducting  it  into  reser- 
voirs. 

The  Chairman.  What  is  the  fall  of  the  river  f 

Mr.  Gilbert.  About  7  feet  to  the  mile.  That  is  about  the  general 
slope  of  the  country. 

The  Chairman.  Ilave  you  tried  running  a  cut  or  tunnel  at  a  less 
grade  than  the  river,  so  that  you  could  get  a  flow  of  water  ? 

Mr.  Gilbert.  The  canal  we  have  in  operation  now  has  a  fall  of  only 
IJ  feet  to  the  mile. 

The  Chairman.  I  mean  you  have  not  run  it  into  the  ground  to  see 
whether  you  could  intercept  the  flow  of  the  water  under  ground  f 

Mr.  Gilbert.  No,  sir;  we  have  not  undertaken  that  yet. 

The  Chairman.  Do  you  line  your  ditch  with  anything  to  prevent 
seepage  ? 

Mr.  Gilbert.  No,  it  is  not  necessary. 

The  Chairman.  It  is  not  necessary  when  you  get  it  to  the  surface t 

Mr.  Gilbert.  No. 

The  Chairman.  But  if  you  should  make  an  underground  cut,  I  sup- 
pose you  would  have  to  protect  it? 

Mr.  Gilbert.  It  would  not  have  to  be  protected  until  we  should 
reach  what  we  term  a  natural  canal  in  the  sediment. 

The  Chairman.  In  Texas  they  line  them  with  tar  and  pitch. 

Mr,  Gilbert.  I  do  not  think  that  would  be  necessary  here. 

The  Chairman.  Have  you  tried  pvxmi^m^  ^t*  ^It 
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Mr.  GiLBEBT.  Not  in  canals.  We  are  supplying  the  city  here  with 
water  from  a  well.  That  well  is  24  feet  in  diameter  and  about  10  fleet 
in  depth.  We  can  pump  from  that  well  millions  of  gallons  a  day  and  not 
lower  it  at  all.  That  proves  to  us  very  conclusively  that  a  reservoir  or 
well  40  feet  in  width  and  from  a  half  mile  to  1  mile  iu  length,  properly 
constructed,  and  with  the  water  conducted  from  it  properly,  would  sup- 
ply water  for  a  canal  of  almost  any  size. 

The  Chairman.  And  that  you  could  convey  by  gravity  onto  the 
higher  lauds  as  you  went  along  ? 

Mr,  Gilbert,  l^es;  we  would,  for  instance,  go  10  feet  below  the  bed 
of  the  river.  With  the  fall  that  the  river  and  the  country  has  to  the 
east,  we  would  have  to  go  perhaps  2  miles  before  reaching  a  natural 
canal.  We  would  give  the  ditch  a  fall  of  IJ  feet  to  the  mile,  thereby 
gaining  5J  feet  every  mile  we  would  go. 

The  Chairman.  In  that  way  you  would  get  an  underground  flow  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  And  the  perfection  with  which  you  could  take  out 
the  water  would  depend  on  your  works,  and  how  thorough  you  made 
themf 

Mr.  Gilbert.  Yes. 

The  Chairman.  Have  you  any  means  of  estimating  what  extent  of 
country  you  could  irrigate  with  the  waters  of  the  Arkansas  if  you  could 
intercept  the  underground  flow  f 

Mr,  Gilbert.  We  are  undertaking  to  irrigate  a  territory  that  con- 
sists of  about  800,000  acres,  and  we  think  we  will  be  able  to  do  it. 
The  river  makes  a  very  large  bend  here,  starting  in  at  Dodge  City  and 
bending  to  the  south  at  Speerville  east  of  here,  that  would  be  13  miles 
from  the  river.  The  ditch  we  now  have  iu  operation  reaches  the  top  of 
the  divide  a  little  north  of  here  and  tuns  along  that  divide  from  that 
]x>iut  east,  dividing  the  water  between  a  net- work  of  creeks  and  this 
river.  There  is  very  nearly  half  a  million  acres  in  that  net- work  between 
the  creeks  and  the  river. 

The  Chairman.  That  would  be  all  right  for  that  amount  of  land. 
When  you  get  away  from  the  river  bed,  what  is  the  topography  of  the 
country  north,  south,  east,  and  wesf? 

Mr.  Gilbert.  The  topography  is  very  smooth  in  the  center  of  our 
divide,  sloping  to  the  east  about  7  feet  to  the  mile  and  sloping  to  the 
north  and  to  the  south  about  16  feet  to  the  mile.  The  draws  that  form 
the  topography  to  the  north  and  south  are,  as  a  rule,  very  even  and 
rolliug,  not  broken,  making  a  very  nice  country. 

The  Chairman.  By  what  means  can  the  balance  of  the  land  be  irri- 
H^ted  beyond  what  you  can  reach  by  your  proposed  ditch  f 

Mr.  Gilbert.    1  do  not  know. 

The  Chairman.  Did  you  ever  consider  the  question  of  saving  the 
storm  waters  in  tanks  or  reservoirs  ? 

Mr.  Gilbert.  1  have  thought  of  that ;  yes. 

The  Chairman.  That  is  practiced  in  other  parts  of  the  world  ? 

iMr.  Gilbert.  Yes. 

The  Chairman.  What  would  be  the  opportunities  here  for  thatf 
Could  ravines  be  found  that  could  be  dammed  5  does  the  topography 
fomish  an  opportunity  for  that  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  Have  you  i)lenty  of  creeks  and  *»  draws,^'  as  you  call 
them,  running  through  the  country  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  At  wliat  season  of  the  year  do  the  atortu^  eom^% 
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Mr.  Gilbert.  Our  heaviest  rains  come  daring  the  middle  of  thesam- 
mer.  But  they  come  with  such  a  rush  and  come  and  go  so  quiddy  Ihat 
we  oould  not  use  them. 

The  Chairman.  I  understand  that ;  but  if  you  hadmeans  of  stiNrage 
you  might  utilize  that  water! 

Mr.  Gilbert.  Possibly.  I  think,  however,  that  if  you  take  my  prop- 
osition to  irrigate  800,000  acres  from  the  canals  we  have  in  contempla- 
tion and  in  actual  operation,  we  could  double  that  amount  by  taking 
the  water  from  the  river,  as  I  suggest,  to  enlarge  those  systems,  and, 
perhaps,  put  in  canals.  I  think  that  could  be  done  to  better  advantage, 
cheaper,  and  with  more  certainty,  than  b^  effort^s  to  get  an  increase 
fhnn  other  sources. 

The  Chairman.  I  am  not  talking  about  that  now.  Suppose  yon  shookl 
exhaust  the  river,  so  far  as  Kansas  is  concerned,  how  much  do  you  es- 
timate you  could  irrigate  with  the  river  in  the  State  of  Kansas! 

Mr.  Gilbert.  That  I  could  not  say.  I  could  only  give  you  an  esti- 
mate of  our  territory. 

The  Chairman.  From  here  down  *? 

Mr.  Gilbert.  Yes. 

The  Chairman.  How  much  from  here  down? 

Mr.  Gilbert.  I  would  not  be  able  to  estimate  that  beyond  what  we 
have  in  contemplation. 

The  Chairman.  You  put  that  at  800,000  acres,  and  you  said  that  per- 
haps more  could  be  irrigated? 

Mr.  Gilbert.  Yes.  1  think  it  might  perhaps  be  extended  to  1,500,000 
aeres.    We  could  extend  it  back. 

The  Chairman.  Suppose  you  could  go  on  and  exhaust  the  Arkansas 
Eiver,  how  much  would  that  irrigate — how  much  would  it  serve  f 

Mr.  Gilbert.  That  is  a  pretty  hard  question  to  answer. 

The  Chairman.  You  have  made  some  examination  of  the  quantity 
of  water.  Of  course  you  can  not  give  it  accurately,  but  I  should  like 
to  have  an  estimate. 

Mr.  Gilbert.  I  think  it  would  irrigate  one-third  of  the  State  of 
Kansas. 

The  Chairman.  One-third  of  the  part  requiring  irrigation,  you  mean ! 

Mr.  Gilbert.  Yes,  and  that  is  about  40,000  square  miles. 

The  Chairman.  As  to  the  other  two- thirds  that  require  irrigation, 
what  opportunity  would  there  be  for  storm  storage? 

Mr.  Gilbert.  I  think  there  would  be  an  excellent  opportunity. 

The  Chairman.  It  is  an  open  country,  as  1  understand  it,  with  draws, 
ravines,  and  divides  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  It  is  very  similar  to  the  other  countries  where  they 
store  water  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  There  has  been  no  examination  of  the  country  with 
a  view  to  determine  what  could  be  done  in  that  line  ? 

Mr.  Gilbert.  Not  that  I  know  of. 

The  Chairman.  What  is  the  character  of  the  soil  away  from  the  im- 
mediate river  bottom,  on  those  rolling  lands  where  you  would  have  to 
store  water  ? 

Mr.  Gilbert.  The  opportunity  is  very  good  indeed.  We  have  a 
reservoir  north  of  us  that  covers  an  area  of  a  little  over  50  acres.  It  is 
24  feet  deep.  That  water  will  seep  away  and  evap(H*ateaboat4  inches 
a  day. 

The  Chairman.  If  the  water  fa\\i&  dwim^  the  summer,  you  ironld 
not  have  to  retain  it  a  long  time  befox^  ^ow  \3Lafe\\»\ 
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Mr.  GUiBEBTi  No,  it  will  go  down  seemiugly  for  two  or  three  days 
to  the  namber  of  inches  I  8i>oke  of,  but  not  80  much  after  that. 

The  Chairman.  After  the  reservoir  gets  puddled,  so  to  speak,  it 
would  probably  not  seep  so  much  ? 

Mr.  Gilbert.  Probably  not. 

The  Chairman.  Did  you  puddle  your  reservoir  at  all  If 

Mr.  Gilbert.  Not  at  all.  We  did  not  do  anything  to  prevent  its 
seepage. 

The  Chairman.  How  long  would  you  have  to  hold  the  storm  wafer 
before  you  could  use  it?  It  falls  right  along  in  the  summer,  does  it, 
Qsaally  f 

Mr.  Gilbert.  Yes,  usually,  but  perhaps  there  is  more  that  falls  in  the 
spring.  We  always  have  good  prospects  for  crops  here,  but  we  do  not 
get  rain  enough  at  the  proper  time.  Our  heaviest  rains  come  after  the 
spring  season. 

The  Chairman.  Have  there  been  any  failures  of  persons  who  at- 
tempted to  farm  in  this  part  of  the  country  If 

Mr.  Gilbert.  Yes. 

The  Chairman.  Have  any  persons  left  it  because  they  could  not 
raise  crops  f 

Mr.  Gilbert.  Yes. 

The  Chairman.  Very  many  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  How  often  do  you  have  an  exodus  or  period  of  de- 
parture from  this  part  of  the  country  ? 

Mr.  Gilbert.  There  has  been  quite  a  general  moving  out  twice  since 
I  have  l>een  here,  that  is,  within  a  period  of  about  nine  years. 

The  Chairman.  How  many  people  went  out  from  wetern  Kansas  ? 

Mr.  Gilbert.  I  think  about  one-third  of  the  population. 

The  Chairman.  Each  time  ? 

M  r.  Gilbert.  Yes. 

The  Chairman.  What  became  of  those  that  remained? 

Mr.  Gilbert.  They  branched  out  into  the  stock  business  and  diifer- 
ent  pursuits  and  managed  to  hang  along  until  another  favorable  season 
came. 

The  Chairman.  Is  it  practicable  for  a  farmer  to  come  here  and  make 
a  living  as  a  iarmer  without  irrigation  ? 

Mr.  Gilbert.  No,  sir. 

The  Chairman.  You  mean  that  it  is  entirely  impracticable? 

Mr.  Gilbert.  Yes. 

The  Chairman.  And  every  attempt  has  been  a  failure  ? 

Mr.  Gilbert.  Yes. 

The  Chairman.  And  there  have  been  two  occasions  since  you  have 
been  here  in  the  last  nine  years  that  a  large  portion  of  the  population 
left) 

Mr.  Gilbert.  Yes. 

The  Chairman.  What  made  them  come  back  again  ? 

Mr.  Gilbert.  Some  of  them  might  thereby  retain  their  land. 

The  Chairman.  Did  the  same  ones  come  back  or  did  a  new  crop 
eomef 

Mr.  Gilbert.  Partly  some  of  the  old  ones  came,  but  a  large  major- 
ity. I  think,  would  be  new-comers. 

The  Chairman.  Then  they  would  get  experience  and  leave  I 

Mr.  Gilbert.  That  is  about  it. 

The  Chairman.  State  anything  farther  that  yon  think  may  be  m- 
Btraetive  to  tlie  oommittee. 
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Mr.  Gilbert.  Ar  a  reason  why  we  are  auxioas  to  develop  this  res- 
ervoir system,  1  will  say  that  the  Kansas  Water  Works  and  Irrigation 
Company  have  invested  about  $1,000,000  in  a  canal  here.  We  have  a 
canal  about  96  miles  long,  45  feet  wide,  constructed  to  carry  5  feet  of 
water.  Our  failure  to  get  water  from  the  river  at  two  or  three  critical 
times  this  year  has  led  us  to  investigate  this  matter  of  ntilizin^  this 
underground  water,  and  we  think  that  if  we  could  construct  a  reservoir 
at  the  head  of  our  large  ditch  and  the  other  ditches  that  we  have  in 
contemplation  we  could  make  a  success.  If  we  could  demonstrate  this 
fact  and  utilize  t  his  water  that  we  know  to  be  under  the  bed  of  the  river, 
it  would  develop  about  800,000  or  1,000,000  acres  of  land  here  that 
would  be  as  choice  as  land  anywhere.  I  wanted  to  speak  of  that  in 
order  to  show  you  that  we  are  in  earnest  about  it. 

The  Chairman.  In  flood  times  there  is  an  abundance  of  water,  is 
there  1 

Mr.  Gilbert.  Yes. 

The  Chairman.  Is  there  any  way  to  divert  that  and  hold  it  in  res- 
ervoirs until  you  want  to  use  it  f 

Mr.  Gilbert.  Wo  might  store  it  in  reservoirs.  We  have  about  fifty 
reservoirs  on  the  line  of  our  canal  that  we  could  utilize  to  some  extent. 
We  have  some  reservoirs  east  of  here.  There  are  two  that  I  think  of 
now,  natural  reservoirs,  that  would  cover  an  area  of  two  or  three  sections 
of  land  each. 

The  Chairman.  Are  there  no  places  above  here  where  it  could  be 
stored  and  made  into  large  lakes  above  your  ditch  ? 

Mr.  Gilbert.  Yes,  that  (iould  be  done. 

The  Chairman.  In  case  you  fail  to  get  sufficient  underground 
water,  why  woul<l  it  not  be  a  good  plan  to  save  these  flood  waters  f 

Mr.  Gilbert.  It  would  be  a  good  idea,  and  that  could  be  done  to 
some  extent. 

STATEMENT  OF  M.  W.  SUTTON,  OF  DODGE  CITY. 

The  Chairman.  How  long  have  you  resided  here  ? 

Mr.  Sutton.  Thirteen  years. 

The  Chairman.  Have  you  given  any  attention  to  the  subject  of  irri- 
gation and  have  you  observed  it  here  f 

Mr.  Sutton.  1  have  to  a  limited  extent. 

The  Chairman.  What  do  you  say  as  to  the  capacity  of  raising 
crops  without  irrigation  ? 

Mr.  Sutton.  [  say  it  is  a  failure. 

The  Chairman.  Do  you  know  of  any  person  who  has  tried  it  and  left 
the  country  ? 

Mr.  Sutton.  I  have  lived  here  for  the  time  stated  and  there  have 
been  two  or  three  new  cro[)8  of  people  that  have  come  in  here.  Many 
of  those  who  did  come  went  away.  For  instance,  in  1879  quite  a  good  ' 
many  people  come  into  this  Western  country  for  perhaps  two  or  thi*ee 
years  before  1879.  Then  there  came  a  season  when  they  left,  and  they 
continued  to  leave  up  to  the  fall  of  1880  or  the  spring  of  1881.  In  1882 
new  people  commenced  coming  and  continued  to  come.  They  rushed 
here  in  crowds  and  continued  to  do  so  until  1887.  IS^ow  they  are  going 
back  again,  leaving  the  country  quite  largely.  They  came  here,  they 
saw  the  rich  soils  and  the  splendid  climate,  nnd  they  started  in  to 
plow  au<l  plant.  Then  the  rains  came  in  the  spring  and  the  crops  grew 
magnificently  on  and  up  to,  perhaps,  the  1st  of  July,  and  then  there 
was  DO  more  rain.    The  hot  winds  dee^tioy  the  crops,  as  a  rule.    There 
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are  some  exceptions,  but  as  a  rule  they  destroy  the  crops.  People 
always  think  the  next  year  will  be  better  and  so  try  on  and  on  two  or 
three  years  and  then  give  it  up. 

The  Ghaibman.  That  is  the  condition  in  western  Kansas,  is  it — west 
of  a  line  drawn  across  what  point  1 

Mr,  Sutton.  At  Great  Bend,  Kans.,  and  the  failure  from  Great  Bend 
west  seems  to  be  in  proportion  to  the  rise  of  the  country. 

The  Chairman.  It  commences  failing  about  bow  far  west  of  Great 
Bendf 

Mr,  Sutton.  Perhaps  at  Great  Bend,  I  would  say. 

The  Chairman.  It  commences  then  about  the  ninety-eighth  degree  f 

Mr.  Sutton.  But  the  farmers  raise  pretty  good  crops  in  Barton 
County  almost  every  year. 

The  Chairman.  Some  irrigation  would  do  them  good  there  *? 

Mr-  Sutton.  Yes. 

The  Chairman.  But  as  you  go  west  it  grows  worse  ? 

Mr.  Sutton.  Yes. 

The  Chairman.  And  west  of  Great  Berd  it  needs  irrigatfon  to  make 
it  safe  to  try  farming  ? 

Mr.  Sutton.  Yes. 

The  Chairman.  You  have  observed  this  river  when  it  was  up,  have 

you! 

Mr.  Sutton.  Yes. 

The  Chairman.  What  is  the  volume  of  water  running  in  the  river  at 
flood  tiujesf 

Mr.  Sutton.  I  have  seen  this  river,  to  the  best  of  my  judgment,  15 
feet  deep.  I  may  be  too  high,  but  it  has  been  12  anyhow.  Am  I  too 
high,  Mr.  Wright  f 

lilr.  Wright.  It  does  not  rise  so  high  on  the  banks,  but  the  quick- 
sands wash  out  in  the  middle.  When  it  rises  3  or  4  feet  it  is  10  feet  in 
the  middle  of  the  river. 

The  Chairman.  It  is  a  vast  volume  of  water,  is  it  ? 

Mr.  Sutton.  Yes,  it  is  a  vast  volume. 

The  Chairman.  If  you  could  store  the  flood  waters  above  how  much 
land  could  be  irrigated  in  western  Kansas'? 

Mr.  Sutton.  I  can  not  give  the  number  of  acres,  but  I  believe  the 
Arkansas  Kiver  would  water  that  third  of  the  State  which  lies  west  of 
this  line,  where  we  commence  to  need  irrigation. 

The  Chairman.  That  is,  if  you  could  save  the  flood  waters ;  if  you 
could  save  the  water  that  flows  down  the  river  ? 

Mr.  Sutton.  Yes,  and  1  think  it  could  be  pretty  much  all  saved. 

The  Chairman.  What  chance  is  there  for  making  lal^ge  reservoirs 
above  f    Are  you  familiar  with  the  stream  above  ? 

Mr.  Sutton.  I  have  observed  it.  A  little  west  of  us  and  above  this 
place  the  streams  are  running  from  the  west  to  the  eastward ;  they  are 
also  lli  to  15  miles  apart,  and  are  generally  dry.  Between  these  streams 
iLere  is  a  divide,  and  from  the  top  of  that  divide  to  each  stream  there 
18  a  gentle  decline  of  the  land.  At  the  head  of  these  streams,  as  far  as 
my  observation  has  gone,  there  is  an  immense  plateau  of  salt  hind,  and 
1  think  that  with  very  little  cost  all  of  these  flood  waters  could  be  car- 
ried on  to  those  plateaus  and  stored  there,  and  then  run  down  these 
divides  between  these  streams  during  the  seasons  of  the  year  when  it 
is  most  needed. 

The  Chairman.  Would  a  survey  by  competent  engineers  showing 
the  most  available  places  for  these  reservoirs,  etc.,  be  regarded  as  bene- 
ficial. 
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Mr.  Sutton.  I  think  it  would  not  only  be  regarded  as  benefidal,  bat 
I  am  satisfied  that  it  woold  be  a  success. 

The  Chairman.  That  is  what  we  are  inquiring,  to  see  whether  it 
would  not  pay  to  make  these  surveys.  Leaving  out  of  consideration  now 
the  Arkansas  Eiver,  and  considering  only  the  other  two-thirds  that  can 
not  be  watered  by  the  Arkansas,  what  is  the  opportunity  to  store  water 
for  them  f 

Mr.  Sutton.  1  am  not  sufficiently  well  acquainted  with  the  toiK^gra- 
phy  of  the  whole  country  to  know.  After  you  pass  north  here  65  ot  70 
miles  I  have  not  been  over  the  country  and  do  not  know.  In  the  times 
here  when  there  is  water  in  the  Arkansas  Eiver,  unless  it  is  very  low, 
there  is  sufficient  water  for  any  use  and  all  uses,  and  when  there  is  no 
water  in  the  river  there  is  no  water  for  any  purpose. 

There  is  another  thing  to  which  I  might  caU  your  attention.  The 
Arkansas  River  is  on  a  divide.  The  town  of  Meade  Center,  some  45 
miles  south  of  us,  is  some  35  feet  lower  than  we  are.  The  town  of  Jet- 
more,  somewhat  north  of  us,  is  340  feet  lower  than  we  are,  which  in  my 
judgment  makes  thc^  Arkansas  Hiver  capable  of  watering  all  this  conD- 
try  on  either  side  if  there  is  a  sufficient  amount  of  water. 

The  Chairman.  With  water,  what  is  the  character  of  the  crop  pro- 
duced here. 

Mr.  Sutton.  The  crop  produced  here  by  water  is  superabundant 
It  is  wonderful.  The  soil  is  very  fertile,  and  only  needs  rain  to  pro- 
duce any  crop  that  can  be  produced  in  this  climate,  and  to  produce  it 
in  abundance. 

There  is  another  thing  I  wish  to  say  :  I  believe  that  the  homestead 
law  is  based  on  the  wrong  idea.  It  sliould  be  based  upon  improvement 
and  cultivation  and  not  based  upon  residence  alone.  As  the  law  now 
stands,  a  man  comes  out  into  this  country,  settles  on  the  land,  and 
builds  a  little  sod  cabin.  With  $50  oi'  $100  of  improvements  he  can 
not  cultivate  much.  Therefore  very  little  of  the  land  is  cultivated,  and 
very  little  improvement  is  made.  The  country  is  covered  with  a  little 
short  Buli'alo  grass ;  that  is  a  sickly  vegetation,  at  its  best,  and  three 
or  four  days  of  hot  sun  and  dry  weather  will  ripen  it.  The  country  is 
all  just  the  same  as  though  it  were  bare,  and  there  is  no  vegetation  to 
keep  the  air  cool.  The  hot  wind  that  blows  over  the  crop  is  manufact- 
ured right  near  the  crops.  As  you  well  know,  a  field  of  com  will  be 
burned  a  ro<l  or  two  into  the  crop  and  tne  balance  will  be  nice  and 
green.  Yon  take  trees  and  plant  them  oat  on  a  piece  of  land  40  rods 
wide  and  they  will  make  a  little  stunted  growth.  Break  up  40  acres 
and  plant  them  in  the  center  of  that  40-acre  piece  and  they  will  make 
a  fine  growth.  Now,  if  this  law  required  a  man  to  break  up  140  acres, 
even  if  he  did  not  cultivate  it,  it  would  cover  the  field  with  vegetatioD 
and  there  would  be  less  hot  wind.  If  you  break  a  piece  of  prairie  land, 
andean  go  away,  you  can  see  it  miles  off*  afterward  by  reason  of  its 
greenness,  while  all  the  land  around  it  is  parched  and  dry. 

statement  of  R.  M.  WRIGHT,  OF  DODGE  CITY. 

The  Chairman.  How  long  have  you  resided  in  this  city  t 
Mr.  Wright.  Twenty-two  years. 

The  Chairman.  Have  you  observed  the  efforts  made  to  cultivate  flic 
soil  in  western  Kansas  without  irrigation  I 
Mr.  Wrioht.  Yes. 

The  Chairman.  Have  they  been  successful  ? 
Mr.  Wrigkt.  Tiiey  have  not. 
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The  Chairman.  Describe  the  efforts  you  have  made  and  whether 
people  have  remained  or  not  as  a  conseqaence  of  those  efforts? 

Mr.  Wright.  As  these  gentlemen  have  explained  to  yon,  two  or  three 
crops  of  immigrants  have  come  to  this  country  in  the  last  twelve  or  four- 
tees  years. 

The  Chairman.  What  do  you  mean  by  two  or  three  crops  of  immi- 
graBtsf 

Mr.  Wright.  What  I  mean  by  that  is  this :  different  batches  of  im- 
migrants have  come  into  the  country  and  about  half  of  them,  after  two 
or  Uiree  years'  trial,  have  left.  Some  stay  a  little  longer  than  others  ; 
some  have  remained  four  or  five  years  and  have  then  gone  away,  and  a 
new  batch  has  come  in.  That  has  repeated  itself,  I  think,  three  or  four 
times  since  I  have  been  here. 

The  Chairman.  Is  it  possible  to  farm  in  this  part  of  the  country — 
the  western  part  of  Kansas — west  of  Great  Bend,  without  irrigation  ? 

Mr.  Wright.  It  is  only  partially  possible.  They  raise  a  very  sorry 
crop  here  without  irrigation. 

The  Chaiuman.  Can  a  family  make  a  living  on  the  ground  by  farming  ? 

Mr.  Wright.  Not  one  out  of  five,  I  should  say.  Rain  comes  in 
streaks,  here.  Some  cultivate  the  soil  a  little  better  than  others,  per- 
haps, and  a  few  have  made  money  but  they  are  rare  exceptions. 

The  Chairman.  The  great  improvements  have  failed  ? 

Mr.  Wright.  The  great  improvements  have  failed. 

The  Chairman.  Have  you  taken  into  consideration  the  possibilities 
of  in'igatiou  for  western  Kansas? 

Mr.  Wright.  Yes. 

The  Chairman.  Have  you  observed  the  river  from  year  to  yearf 

Mr.  Wright.  Yes. 

The  Chairman.  What  are  the  dimensions  during  the  flood  season, 
for  examine  in  the  spring  of  the  year,  or  whenever  the  water  is  highest? 

Mr.  Wright.  This  river  will  average  three-eighths  of  a  mile  wide,  and 
BM  average  depth  of  6  feet. 

The  Chairman.  With  what  fall? 

Mr.  Wright.  Seven  feet  to  the  mile. 

The  Chairman.  That  gives  it  great  velocity? 

Mr.  Wright.  Yes.  It  seems  to  have  much  greater  velocity  when 
the  current  is  in  it. 

The  Chairman.  The  current  is  very  rapid? 

Mr.  Wright.  Very  rapid,  indeed.    You  can  not  ford  it. 

The  Chairman.  If  the  flood  water  could  be  stored,  have  you  ever 
ecmsidered  how  much  land  it  would  cover  in  irrigating? 

Mr.  Wright.  No,  sir ;  but  it  would  cover  an  immense  amount  of 
land.  There  is  a  terrible  flow  of  water  down  this  river.  For  eight 
months  in  the  year  it  is  full,  and  has  plenty  of  water  for  everyb^y 
jumI  everything.  In  dry  seasons,  such  as  we  have  had  for  the  past  two 
years,  there  is  no  water  at  all ;  that  is,  for  four  months  in  the  year,  £or 
the  last  two  years. 

The  Chairman.  It  dries  up  entirely  once  in  every  five  years? 

Mr.  Wright.  Yes. 

The  Chairman.  Even  before  they  took  any  water  at  all  out  above  ? 

Mr.  Wright.  Yes.  It  is,  say  from  the  middle  of  August  to  the  middle 
of  October.  Whether  they  have  any  rain  or  snow  at  all,  it  seems  that 
atmospheric  pressure  brings  the  water  to  the  surface,  and  it  commences 
io  flow  and  flows  freely  as  soon  as  the  weather  gets  cool. 

The  Chairman.  Perhaps  that  is  owing  to  a  diminution  of  the  extreme 

0VBiponilMMI. 
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Mr.  Wright.  That  may  be  so. 

The  Chairman.  There  is,  also,  1  understand,  an  andergronndflowof 
water  here  ? 

Mr.  Wright.  A  very  large  underground  flow. 

The  Chairman.  How  wide  is  that  underground  river,  so  to  speak  f 

Mr.  Wright.  I  do  not  know ;  but  I  know  that  southeast  of  here,  say 
35  or  40  miles,  it  breaks  out  in  very  fine  creeks.  There  is  nothing  in  the 
world  to  produce  that  water  and  no  place  for  it  to  come  from,  except 
from  the  Arkansas  Eiver. 

The  Chairman.  If  by  any  means  that  could  be  brought  to  the  surface 
that  would  be  of  considerable  aid,  would  it  nott 

Mr.  Wright.  Yes. 

The  Chairman.  Outside  of  the  country  that  can  be  irrigated  by  the 
Arkansas  Eiver,  in  western  Kansas,  are  you  familiar  with  the  topography 
of  it? 

Mr.  Wright.  ;No,  sir. 

The  Chairman.  You  have  not  been  north  and  south  t 

Mr.  Wright.  Yes,  I  have  been  north  and  south,  but  have  never  taken 
much  notice  of  it. 

The  Chairman.  Is  it  rolling  here  and  there? 

Mr.  Wright.  Yes ;  there  are  many  arroyos  and  creeks. 

The  Chairman.  Could  those  arroyos  be  dammed  and  stored  I 

Mr  Wright.  I  suppose  so. 

The  Chairman.  You  have  not  examined  it  with  that  view? 

Mr.  Wright.  No.  The  underground  water  I  think  is  inexhaust- 
ible. 

Mr.  Sutton  (interrnpting).  For  35  or  50  miles  on  either  side  of  the 
river,  you  have  to  goto  the  level  of  the  river  for  digging  wells.  You 
can  not  tell  how  deep  you  have  to  go  until  you  strike  the  sand. 

Mr.  Wright.  I  will  have  to  correct  Mr.  Sutton  a  little  on  that.  You 
can  dig  a  well  (there  is  a  well  here)  300  or  400  feet  from  the  river,  and  I 
venture  to  say  that  the  water  in  that  well  is  4  feet  higher  than  the  water 
in  the  river.  At  different  places  as  you  go  up  the  hill-side  that  in- 
creases. 

The  Chairman.  You  do  not  have  to  go  clear  down  to  the  bed  of  the 
river  I 

Mr.  Wright.  No.  It  rises  considerably  above  the  bed  of  the  river. 
I  think  it  is  the  flow  i'rom  above  that  does  that.  It  has  the  advantage 
of  the  flow  of  the  river. 

The  Chairman.  Still  you  think  it  comes  from  the  river  ! 

Mr.  Wright.  Yes.  Say,  for  instance,  if  it  flows  in  at  a  half  mile 
above,  that  would  be  3  feet  pressure  from  above. 

Mr.  Sutton.  That  is,  pressure  from  above  in  the  manner  of  arte- 
sian water. 

The  Chairman.  You  have  not  stated  what  kind  of  crops  you  raise 
here  ? 

Mr.  Wright.  We  raise  a  very  good  crop  here  under  the  ditch. 

The  Chairman.  Describe  it. 

Mr.  Wright.  It  is  a  very  good  crop  of  corn,  potatoes,  and  oats. 

The  Chairman.  Uow  much  corn  to  the  acre? 

Mr.  Wright.  1  have  not  gathered  it  yet,  but  I  expect  40  or  60 
bushels. 

The  Chairman.  How  much  oatsf 

Mr.  Wright.  1  think  about  40  bushels.  We  did  not  get  the  water  on 
the  oats  in  time  or  we  could  get  a  good  deal  larger  crop. 

Mr.  Sutton.  The  reason  of  that  was  that  there  was  not  water  in  the 
river,  I  suppose. 
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Mr.  Wright.  Tiie  potatoes  are  60  bushels  to  the  acre. 

The  Chairman.  That  is  rather  a  small  crop  ? 

Mr.  Wright.  Yes;  but  they  are  the  best  potatoes  I  evfer  ate  in  iny 
life. 

The  Chairman.  This  land  is  rich,  and  will  raise  good  crops  if  irri- 
gated? 

Mr.  Wright.  Excellent. 

The  Chairman.  What  do  you  say  of  the  climated 

Mr.  Wright.  It  is  the  best  in  the  world. 

The  Chairman.  Was  there  much  suffering  on  the  part  of  those  peo- 
ple who  had  to  move  away  ?  , 

Mr.  Wright.  I  can  not  deny  that  there  was  some  little  suffering,  but 
oar  county  has  relieved  many  of  them,  and  we  would  send  them  away 
sometimes  when  they  could  not  get  away  from  here  themselves  and 
could  not  do  any  more  good. 

The  Chairman.  How  many  times  in  the  last  twenty  years  have  you 
had  to  help  people  out  ? 

Mr.  Wright.  I  guess  about  three  times.  The  Santa  ¥^  Eailroad 
Company  issued  passes  at  two  different  times,  I  believe. 

The  Chairman.  To  the  people  who  wanted  to  get  away  who  had 
attempted  to  farm  here  and  failed  ? 

Mr.  Wright.  Yes. 


STATEMENT  OF  JOHN  W.  SIDLOW,  OF  DODGE  CITY. 

The  Chairman.  How  long  have  you  resided  in  this  vicinity  f 

Mr.  SiDLOW.  JFifteeu  years. 

The  Chairman.  What  do  you  say  as  to  the  efforts  of  settlers  to  make 
forms  here,  and  as  to  their  success  or  failure  *? 

Mr.  SiDLOW.  The  efforts  have  generally  been  a  failure. 

The  Chairman.  How  many  times  have  the  immigrants  tried  it  ? 

Mr.  SiDLOW.  There  have  been  about  three  different  attempts  since  I 
have  been  in  the  county. 

The  Chairman.  Have  large  numbers  come  ? 

Mr.  SiDLOW.  Yes. 

The  Chairman.  Throughout  western  Kansas  f 

Mr.  SiDLOW.  Throughout  the  western  part  of  this  State. 

The  Chairman.  What  became  of  them  ? 

Mr.  SiDLOW.  I  think  in  1879  there  were  about  two-thirds  of  the  peo- 
ple who  settled  in  the  county  and  attempted  to  farm  that  had  to 
leave. 

The  Chairman.  What  did  the  others  do  ! 

Mr.  SiDLOW.  Some  of  them  came  with  some  means  and  were  able  to 
worry  through  some  of  the  poor  years,  expecting  that  the  crops  would 
be  better,  and  there  were  two  or  three  years  in  which  the  Crops  were 
very  good — that  is,  they  were  fair ;  and  it  encouraged  the  farmers  to 
pat  in  largely  of  crops.  Then  there  would  come  a  dry  season,  and  what 
they  had  accumulated  in  two  or  three  years  was  all  used  up  by  the  fail- 
are  in  one  of  those  dry  seasons. 

The  Chairman.  And  they  had  to  go  away  f 

Mr.  SiDLOW.  Yes. 

The  Chairman.  Then  there  is  no  safety  in  farming  in  this  vicinity 
except  by  irrigation  f 

Mr.  Sn>Low.  I  do  not  think  there  is. 

Adjourned. 


158  ISBIOATION   AND   RECLAMATION  OF  ASID  ItAlOML 


Garden  Gitt,  Kans.,  September  3, 188S. 

The  committee  met  pursuant  to  call  of  the  chairman. 

Present :  Messrs.  Stewart  (chairman),  Plumb,  and  Jones  of  Arkansas; 
also  Director  Powell. 


STATEMENT  OP  G.  W.  GONYEES,  OP  FIirHEY  COUHTT. 

Senator  Plumb,  Where  do  you  reside,  Mr.  Oonyerst 

Mr.  CoNYERS.  In  the  north  part  of  Finney  Gounty. 

Senator  Plumb.  What  is  your  occupation  !    * 

Mr.  CoNYKRS.  I  am  a  farmer. 

Senator  Plumb.  Are  there  any  ditches  running  through  your  part  of 
tbe  county  t 

Mr.  CoNYERS.  Not  through  my  part  of  it. 

Senator  Plumb.  How  near  are  you  to  the  nearest  ditch? 

Mr.  GONYERS.  About  5  miles  to  the  nearest  ditch  that  has  ever  had 
any  water  in  it. 

Senator  Plumb.  What  was  the  result  of  farming  there  without  irri- 
gation ? 

Mr.  CoNYERS.  It  was  anentire  failure. 

Senator  Plumb.  You  could  raise  nothing  1 

Mr.  Gonyes.  a  little  sorghum  as  feed  for  stock.  That  is  the  best  we 
could  do. 

Senator  Plumb.  You  raised  a  little,  but  you  can  raise  more  t 

Mr.  CoNYERS.  Yes. 

Senator  Plumb.  Is  there  a  sure  crop  up  there  t 

Mr.  CoNYERS.  Not  a  sure  crop,  by  any  means,  without  irrigation. 

Senator  Plumb.  Is  any  other  crop  a  sure  crop  I 

Mr.  CoNYERS.  My  experience  is  that  rye  is  about  as  sure  a  crop  as 
anything  we  can  plant  without  water. 

Senator  Plumb.  How  far  is  it  to  water! 

Mr.  OoNYERS.  About  20  feet. 

Senator  Plumb.  Have  you  a  good  supply  f 

Mr.  CoNYERs.  We  have  an  inexhaustible  supply.  I  have  a  well 
bored  with  a  G-inch  auger;  I  have  a  windmill  on  that  well  and  have 
pumped  150  barrels  of  water  a  day  from  it ;  there  seems  to  be  no  end 
to  it. 

Senator  Plumb.  Have  you  tried  irrigation  by  that  means  f 

Mr.  CoNYERS.  Yes  5  I  have  tried  it  from  a  tank  in  the  garden,  filled 
from  that  well. 

Senator  Plumb   How  large  a  garden  ? 

Mr.  CoNYERS.  A  small  patch. 

Senator  Plumb.  Could  you,  by  duplicating  these  appliances,  extend 
the  area  of  irrigation  on  that  place  f 

Mr.  CoNYERS.  Yes ;  if  I  had  any  means  by  which  I  could  get  the 
water  out.  There  is  water  enough  on  my  place  to  irrigate  a  whole 
quarter  section. 

Senator  Plumb.  By  "means''  do  you  intend  to  signify  some  pumj^g 
appliances  different  from  what  you  have  f 

Mr.  GoNYERS.  Yes;  I  have  not  power  enough  to  irrigate  any  special 
amount  of  land. 

Senator  Pjlumb.  Could  you  get  it  by  duplicating  or  triplicatlag  your 
present  pumping  i)Jant,  such  as  windmills? 
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Mr.  CoNYEBS.  Yes ;  but  I  have  been  farming  so  long  without  the  se- 
curity of  irrigation  that  I  have  not  the  means  now  to  get  the  appliances. 

Senator  Plumb.  Have  you  any  suggestions  to  malie  as  to  anything 
that  can  be  done  in  the  line  of  testing  the  conditions  necessary  to  secure 
irrigation  in  your  locality  If 

Mr.  OoNYEBS.  Ko,  sir;  unless  some  plan  could  be  arrangeil  to  elevate 
the  water  we  have  in  the  country  up  there.  There  is  an  abundance  of 
water  there  to  irrigate  the  whole  country  if  we  had  some  means  of  ele- 
vating it  to  the  surface. 

Senator  Plumb. /You  need  only  an  ordinary  pumping  plant! 

Mr.  CoNYEBS.  That  is  all ;  some  power  sufficient  to  raise  the  neces- 
sary amount  of  water. 

Senator  Plumb.  You  consider  it  a  settled  fact,  then,  that  there  is  a 
sufficient  body  of  water  within  20  or  25  feet  of  the  surface  I 

Mr.  CoNYEBS.  1  do.    There  is  an  ample  supply  there. 

Senator  Plumb.  To  what  extent  has  this  underflow  been  determined 
by  your  neighbors  or  yourself— through  what  extent  of  country  I 

Mr.  CoNYERS.  My  place  is  17  miles  north  of  the  river.  1  get  my 
well  water  from  the  sand  formation.  When  you  go  west  some  miles 
you  get  into  land  where  they  have  to  go  100  feet  for  water. 

Senator  Plumb.  Do  you  think  you  are  on  a  level  with  the  Arkansas 
Eiver  at  that  20  feet  ? 

Mr.  CoNYBBS.  I  think  so.  I  do  not  know  that  that  is  the  case,  how- 
ever, having  no  way  to  determine,  but  my  best  judgment  is  that  it 
would  be  on  the  exact  level  with  the  Arkansas  Eiver. 

Senacor  Plumb.  Have  you  no  suggestion  to  make,  then,  as  to  any- 
thing that  would  be  necessary  to  determine  by  further  tests  the  exist- 
ence of  this  water  and  the  means  of  getting  it  to  tlie  surface  I 

Mr.  GoNYEBS.  I  think  it  could  be  tested  here  in  this  bottom  or  valley. 
The  main  thing  that  the  people  of  this  country  want,  1  think,  is  to  have 
it  demonstrated  that  there  is  a  supply  of  water  here. 

Senator  Plumb.  That  has  been  demonstrated  on  your  place,  you 
think,  in  your  locality  f 

Mr.  CoNYEBS.  I  think  it  has.  I  think  if  it  was  demonstrated  that 
this  water  was  supplied  here  in  sufficient  quantities  capitalists  would 
take  hold  of  it  and  let  us  have  a  supply  of  water. 


STATEMENT  OF  R.  J.  CLARK,  OF  GRAY  COUNTY. 

Senator  Plumb.  Where  do  you  reside*? 

Mr.  Glabk.  In  the  south  part  of  Gray  County,  50  miles  southeast  of 
here. 

Senator  Plumb.  How  long  have  you  resided  there  ? 

Mr.  Clabk.  Since  1884. 

Senator  Plumb.  Where  did  you  come  from  ? 

Mr.  Clabk.  Directly  from  Illinois. 

Senator  Plumb.  State  in  your  own  way  what  is  in  your  mind  con- 
cerning this  question  that  we  have  been  discussing  as  to  that  which, 
in  your  judgment,  can  be  done  in  the  way  of  irrigation  and  how  to 
meet  the  situation  in  your  county. 

Mr.  Clabk.  What  can  be  done  and  how  I  do  not  know,  but  some- 
thing must  be  done  if  this  population  is  to  be  kept  here.  I  came  here 
in  1884,  as  1  say.  In  1887  we  had  a  voting  population  of  1,500  men  in 
our  connty .  Some  of  those  came  for  the  purpose  of  speculation^  a  «m«.\V 
liamber  of  them  to  prove  up  their  claims,  mortgage  tVi^m^  ^\x^  \iv^^  ^ 
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tbe  mouoy  they  could  and  leave.  A  large  proportion  came  here,  how- 
ever, to  settle  and  with  the  determination  to  stay  in  this  country.  They 
have  staid :  First,  they  exhausted  their  own  means  to  come  here;  sec- 
ondly, it  became  necessary  to  mortgage  their  land;  they  did  so;  that 
money  went  in  trying  to  hold  up  and  improve  this  country ;  thirdly,  tbe 
wants  of  their  families  compelled  them  to  mortgage  their  stock.  I  am 
in  such  situation  that  I  know  for  a  fact  that  three-fourths  of  the  per- 
sonal proi)erty  in  Gray  County  to-day  is  under  chattel  mortgage,  and 
that  the  mortgage  money  is  gone. 

Senator  Plumb.  We  want  to  know  generally  the  situation  dowu 
there. 

Mr.  Clark.  We  have  held  up  this  country  by  publication  in  the  pa- 
pers. We  have  held  it  up  until  the  people  are  ruined.  Now,  it  is  be- 
coming necessary  for  the  facts  to  be  made  known,  let  it  be  to  the  Gov- 
ernment or  whoever  it  may  be. 

Senator  Plumb.  The  question  before  us  is  as  to  the  needs  of  the 
country,  and  what  those  needs  are.  In  regard  to  the  condition  of 
things  that  would  make  agriculture  highly  profitable — that  is  another 
question. 

Mr.  Clark.  We  have  endeavored  to  hold  up  this  section  as  a  partof 
the  State  you  represent,  Senator.  Now,  it  becomes  necessary  that  yea, 
as  our  representative,  should  know  the  true  character  of  this  region, 
so  that  you  may  report  it  as  you  hear  it. 

Senator  Plumb.  Just  state  it  in  your  own  way.  How  long  has  it 
been  since  your  people  came  to  the  conclusion  that  the  natural  precipi- 
tation of  moisture  would  not  do  for  crop  purposes  I 

Mr.  Clark.  We  had  been  thinking  that  for  two  years. 

Senator  Plumb.  Upon  what  was  the  judgment  of  your  people  origiu- 
ally  based  that  there  would  be  sufficient  precipitation  of  moisture  f 

Mr.  Clark.  We  had  nothing  to  base  our  judgment  upon.  We  caine 
into  this  country.  The  beauty  of  it  is  unsurpassed,  and  the  fertility  of 
the  soil,  on  thorough  examination,  with  the  applied  moisture  then  foand, 
proved  to  us  that  the  richness  of  this  soil  also  was  unsurpassed.  All 
we  needed  was  moisture,  and  we  hoped  that  there  would  always  be  sof" 
ficient  rain-fall  to  i)roduce  crops.  Up  to  the  present  time  we  have  found 
sufficient  to  produce  all  crops  except  perhaps  in  April  and  July. 

Senator  Plumb.  It  is  not  properly  distributed! 

Mr.  Clark.  That  is  the  trouble.  Through  April  we  have  a  spell  of 
dry  weather  that  cripples  the  wheat  and  oats  so  that  they  never  recover. 

Senator  Plumb.  What  is  the  elevation  of  your  county  above  the  sea- 
level  1 

Mr.  Clark.  I  do  not  know  that  I  can  answer  that  question,  but  I 
think  it  is  about  2,800  feet. 

Senator  Plumb.  How  deep  do  you  go  for  water  f 

Mr.  Clark.  From  100  to  200  feet. 

Senator  Plumb.  What  streams  are  in  your  county  I 

Mr.  Clark.  Crooked  Creek  in  the  south,  and  the  Arkansas  Biver  in 
the  center  of  the  county. 

Senator  Plumb.  Is  there  any  water  in  the  Arkansas  Eiver  now  t 

Mr.  Clark.  No,  not  flowing  on  the  surface. 

Senator  Plumb.  What  has  been  the  condition  of  the  stream  for  the 
last  two  years  *? 

Mr.  Clark.  We  have  usually  had  a  flow  of  water  in  June  and  July. 
Last  year  the  stream  went  dry,  and  this  year  it  has  also  done  so. 

Senator  Plumb.  What  in  your  mind  is  the  course  to  be  pursued  to 
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enable  your  people  who  are  in  the  strait  you  have  mentioned  to  main- 
tain themselves  where  they  are  ? 

Mr.  Clark.  I  have  only  one  fact  to  give.  I  live  at  present  at  Ingalls. 
Near  that  place  is  a  dam,  and  the  Eureka  Canal  goes  out  from  there. 
That  dam  is  very  hard  to  hold.  When  the  rush  of  water  comes  in  the 
river  it  tears  out  the  rock.  The  company  conceived  that  they  could 
dig  a  lateral  from  the  main  ditch  below  the  dam,  and,  when  the  river  is 
up  high,  they  would  let  the  water  flow  from  the  ditch  and  out  into  the 
river  again.  In  digging  that  they  had  to  dig  from  4  to  6  feet  deep,  and 
they  dug  it  in  the  southeasterly  direction.  The  length  of  the  ditch 
was  nearly  half  a  mile.  When  they  got  down  to  the  level  of  the  river 
they  struck  water.  They  kept  scraping  out  the  dirt  until  they  came 
to  water.  The  ditch  is  now  dry.  That  went  on,  and  they  cleaned  out 
that  ditch  to  the  river,  and  the  water  flowed  out  there  through  that 
lateral.  It  seemed  to  come  up  from  the  bottom  and  flow  out  through 
that.  Prom  that  I  gained  an  idea  that  by  proper  appliances — I  do  not 
know  what  they  should  be  or  how  they  should  be  constructed — but 
that  by  going  into  this  river  bottom  at  any  point  and  excavating  the 
earth  perhaps  6  feet  deep  for  a  distance  of  3  to  4  (or  perhaps  even  2) 
miles,  whatever  was  necessary,  you  could  get  a  constant  flow  of  water 
out  of  this  river  at  any  point. 

Senator  Plumb.  In  your  judgment,  would  that  be  sufficient  for  all 
the  adjacent  country  I 

Mr.  Clark.  I  do  not  know  how  that  would  be. 

Senator  Plumb.  No  estimates  have  been  taken  as  to  the  flow? 

Mr.  Clabk.  I  am  not  mistaken  as  to  the  flow  I  have  spoken  of  at 
Ingalls. 

Senator  Plumb.  But  what  I  mean  is  that  there  have  been  no  measure- 
ments as  to  what  the  extent  of  the  flow  is,  or  of  the  depth  of  the  water  f 

Mr.  Clabk.  No. 

Senator  Plumb.  Have  you  any  further  suggestions  to  make  about 
this  matter?  I  should  like  to  have  you  state  just  what  has  been  in 
year  mind  as  to  the  thing  that  could  be  done  to  meet  the  present 
emergency  and  also  to  meet  future  conditions. 

Mr.  Clark.  In  Meade  County,  south  perhaps  10  miles  of  where  I 
live,  they  have  flowing  wells,  fifteen  or  twenty,  put  down  by  private 
capital.  Perhaps  there  might  be  flowing  wells  got  all  over  Gray 
County.  I  do  not  know.  There  is  no  person  there  tbat  has  the  means 
to  put  down  those  wells  at  the  present  time ;  their  means  are  gone. 
The  people  in  that  section  of  the  country  are  in  a  deplorable  condition. 
If,  perhaps,  the  Government  should  see  fit  to  put  down  a  flowing  well 
I  think  that  that  would  demonstrate  the  fact,  and  eastern  capital  might 
be  brought  in  there  and  get  wells. 

Senator  Plumb.  Do  you  know  if  the  experiences  had  with  the  flow- 
ing wells  referred  to  would  warrant  the  expectation  that  if  they  were 
multiplied  largely  the  flow  would  keep  up  ?    Has  it  done  that  so  far  f 

Mr.  Clabk.  It  has  kept  up;  yes,  fully.  The  largest  well  there  has  a 
4-inch  pipe.  That  well  has  been  flowing  since  it  was  first  sunk,  and 
has  been  flowing  full  and  with  such  force  that  when  you  take  a  bucket 
and  bold  it  under  it  the  power  is  so  great  that  the  water  will  overflow 
and  yon  can  only  get  a  half  bucketful  from  it.  A  gentleman  has  taken 
a  \mjg^  **draw'^  from  it  from  which  he  has  irrigated  and  grown  trees ; 
they  are  doing  well.  From  that  he  has  also  flooded  a  field  in  which 
there  are  potatoes  and  all  sorts  of  vegetables.  In  that  field  I  can  show 
you  potatoes  equal  to  any  grown  in  Utah  in  size  and  flavor. 

Senator  Plumb.  Are  those  wells  in  the  bottom  % 
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Mr.  Clabk.  No,  sir ;  they  are  up  on  the  hill.  The  first  well  we  go/t 
there  was  down  on  Crooked  Greek.  The  other  wells  are  scattered  over 
that  country. 

Senator  Plumb.  How  deep  are  they  f 

Mr.  Clabk.  From  60  feet  (that  is  the  depth  of  the  lowest  well)  to  W 
feet,  tlie  deepest  well. 

Senator  Plumb.  Yon  could  not  get  artesian  wells  in  your  coanly  at 
that  depth  ! 

Mr.  Clabk.  Ko;  our  wells  are,  as  1  say,  about  110  feet. 

Senator  Plumb.  Is  there  plenty  of  water  in  themf 

Mr.  Clabk.  Yes. 

Senator  Plumb.  A  very  large  quantity  I 

Mr.  Clabk.  Yes.  You  can  not  pump  the  wells  dry  after  you  get  well 
into  this  stratum  of  sand.  When  you  have  gone  down  3  feet  iote  the 
sand,  you  can  put  all  the  appliances  and  pumps  you  please  to  it  and  yoa 
can  not  exhaust  the  water. 

Senator  Plumb.  Have  you  any  further  suggestions  to  make  t 

Mr.  Clabk.  Nothing,  only  that  1  should  urge  the  matter  of  investi- 
gating our  water  supply  strongly  on  the  Government. 

Senator  Plumb.  Within  what  time  must  something  be  done  by  some- 
body to  enable  your  people  to  remain  f 

Mr.  Clabk.  The  men  who  are  there  now  are  anxious  to  stay.  If 
they  knew  that  the  Government  was  going  to  take  hold  of  the  matttr 
and  demoustate  the  fact  beyond  question,  so  that  this  water  may  be 
raised  to  the  surface,  they  would  stay  on,  notwithstanding  that  their 
condition  now  is  very  bad. 

Senator  Plumb.  Could  they  stay  three  or  four  years  if  necessary  to 
meet  that  condition  ;  or  perhaps  two  or  three  years? 

Mr.  Clark.  Well,  1  do  not  know  whether  they  could  stay  so  long  or 
not,  but  they  will  stay  until  starvation  drives  them  out. 

Senator  Plumb.  Of  course,  if  the  demonstration  you  speak  of  were 
made,  and  if  one  artesian  well  were  got,  within  a  few  months  we  will 
say,  the  question  would  still  remain  as  to  the  sinking  of  others  and  the 
obtaining  of  capital;  and  the  further  question — a  very  important  one, 
however — as  to  whether  the  supply  will  keep  on  under  the  multiplica- 
tion of  the  wells'? 

Mr.  Clabk.  I  have  no  doubt  whatever  as  to  the  supply  of  water.  I 
think  that  if  the  Government  took  hold  and  sunk  one  well  to  demonstrate 
the  fact,  ai)d  then  went  to  work  to  investigate  the  amount  of  water  un- 
der this  river  (for  we  know  that  if  the  water  is  there  it  can  be  got  out^ 
and  that  it  can  be  got  out  in  quantities  sufficient  to  wet  this  ooautry 
thoroughly),  why  the  people  would  stay.  They  will  not  have  to  slay 
very  long.  The  east  is  now  watching  this  committee.  The  people  aie 
watching  this  committee  as  you  pass  around.  After  yon  hav^e  gone 
and  made  your  report  to  Congress,  if  that  report  is  favorable,  and  Coft- 
gresR  comes  to  the  assistance  of  people  here,  they  will  feel  certain  thait 
the  Government  is  going  to  do  something  to  demonstrate  thia  great 
fact,  and  as  soon  as  that  fact  is  established  people  will  come  here  from 
the  east  and  buy  these  cheap  lands.  In  that  way  many  men  that  are 
here  to-daj^  between  life  and  death  will  have  an  opportunity,  if  they 
wish,  to  let  loose  some  of  their  land  to  those  who  have  money^  This 
country  is  settled  up  largely  by  old  soldiers,  men  who  have  been  to  (he 
front,  and  have  done  their  duty  by  their  country  and  the  GovernmaBti 
and  it  looks  now  as  if  the  Government  should  oome  to  their  aid  and 49 
its  duty  by  them.  I  would  like  you  to  go  into  the  country  and  see  thA 
true  condition  oi  things,  not  from  my  words,  but  from  SK^tual  oba^fT^ 
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tioii  and  sight.    We  have  got  through  ^^ painting"  it^  and  we  have  got 
dowu  to  bed  ^^k. 

Senator  Jones.  You  made  a  statement  just  now  to  the  efiect  that 
people  are  banging  on  here  between  lite  and  death.  I  wish  you  would 
state  in  the  first  place  how  long  you  have  lived  in  western  Kansas  f 

Mr.  Clark.  Since  1884. 

Senator  Jones.  I  wish  yo^  would  explain  to  the  committee  (the  other 
members  may  know  all  about  it,  I  do  not)  how  you  first  came  here 
£uul  how  the  other  people  first  came  here ;  what  your  information  was, 
and  what  your  experience  was  f 

Mr.  Clark.  This  country  was  thoroughly  advertised  by  railroad  com- 
panies and  land  agents,  in  the  first  settlement  this  country  was  filled 
up  by  {persons  who  had  been  in  better  circumstances  and  something  had 
broken  them  down  financially,  or  by  an  active  set  of  young  men  who  broke 
loose  from  their  family  relations  and  wanted  to  do  something  for  them- 
selves. 

Senator  Jones.  About  what  time  was  it  that  that  movement  set 
tut 

Mr.  Clark.  It  began  in  1884  and  continued  until  1886.  This  country 
was  all  t^\Heu  up  from  1884  to  1886,  or  virtually  so.  A  few  pieces  of 
laud«  i»erhaps,  were  left  vacant,  but  only  a  few. 

Si'nator  Jones.  Are  the  same  people  here  now  who  came  here  then  t 

Mr.  Clark.  Yes,  to  a  large  extent.    Probably  a  majority  remain. 

Senator  Jones.  Has  there  been  any  material  emigration  from  west- 
ern Kansas  by  people  who  have  come  here  and  have  abandoned  their 
homes  apd  left? 

Mr.  Clark.  In  1887  we  had  a  voting  population  of  1,500  m  our 
coauty.  Today  the  vote  will  run  about  600.  We  had  a  class  of  people 
who  came  here  merely  for  speculation.  They  came  merely  to  take  up 
this  land,  mortgage  it,  make  all  the  money  they  could  and  go  away. 
Those  men  wont  the  first  six  months.  The  men  who  remained  are  the 
men  who  came  here  to  make  homes. 

Senator  JoNi:s.  I  think  you  said  that  that  was  but  a  small  percentage 
of  the  population?. 

Mr.  Clark.  Yes,  it  was. 

Senator  Jones.  What  has  been  the  cause  of  the  great  emigration  of 
the  other  class  of  people  who  came  here  ? 

.Mr.  Cj.ark.  The  want  of  sustenance.  Men  who  came  here  with  lim- 
ited me^us  staid  two  or  three  years  and  could  not  raise  crops,  and  the 
cuusequence  was  that  they  had  to  get  out. 

Seu^tc^r  Jones.  Failure  of  the  crops  was  the  cause? 

Mr.  Clabk.  Yes;  and  that  is  what  is  now  about  to  drive  the  re- 
mainder of  the  population  out. 

Senator  Jones.  How  have  the  crops  been  this  year  in  this  section  of 
country  ?    You  have  had  an  unusual  amount  of  rain-fall  this  year. 

Mr.  Clabk.  Yes. 

Senator  Jones.  Have  you  had  enough  for  your  crops  ? 

Mr.  Clabk^  We  had,  if  it  had  been  properly  distributed.  Our  rains 
did  not  set  in  uncil  April,  and  the  wheat  and  oats  were  ruined  by 
droMgbt-.  Some  hundreds  of  acres  of  wheat  were  caught  in  the  drought, 
iiuA  it  did  not  get  high  enough  to  mow. 

The  Cha^bman.  What  was  the  condition  of  the  river  in  April  ?  Was 
it  bigk  pr  low  ! 

Mr.  Olabk.  In  April  we  had  water,  and  again  in  July.  There  are 
tep  ii^ioths  of  the  twelve  that  are  good  for  crops  here.  It  is  in  April 
and  Jury  that  we  get  caught, 
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Senator  Jones.  Iu  tbat  on  account  of  a  small  rain-fall  in  A^l  and 
July,  or  on  account  of  the  greater  demand  for  water  in  April  and  July. 

Mr.  Clark.  It  is  on  account  of  the  lack  of  rain  in  July. 

Senator  Jones.  You  do  not  have  so  much  in  July  as  you  need. 

Mr.  Clark.  No. 

The  Chairman.  How  was  the  river  last  July  I 

Mr.  Clark.  Nearly  dry.  There  came  a  flood  in  the  river,  however, 
on  the  12tli  of  July,  and  we  were  ruined  on  the  14tli  of  July.  The  14th, 
15th,  and  16th  of  July  are  the  days  that  ruined  us  this  year.  If  we  had 
had  ditches  at  that  time  and  had  the  water  held  in  reservoirs  so  that 
we  could  have  used  it  at  the  proper  time  we  would  have  been  much 
better  off.  The  hot  winds  do  not  come  from  Texas  or  from  other  places  20 
miles  south  of  us.  They  generate  right  here.  If  we  have  a  local  shower 
here,  twenty-four  hours  afterward  the  buffalo-grass  has  become  again 
green.  Bat  where  the  local  showers  have  not  fallen  the  hot  winds 
come  on.  Where  they  have  local  rains  at  the  proper  time  the  crops  are 
right  5  but  the  great  area  of  this  country  that  did  not  have  local  rains  is 
entirely  destroyed ;  winds  blew  over  us  and  destroyed  our  crops,  but  did 
not  affect  the  crops  of  people  at  places  where  they  have  local  showers; 
nor  did  it  affect  the  peoi)le  where  they  had  local  irrigation.  This 
demonstrated  beyond  all  question  of  doubt  that  all  we  wanted  was 
moisture. 

Senator  Jones.  Were  there  any  experiments  in  agriculture  before 
1884  that  would  justify  the  settlement  of  this  country  for  agricultural 
purposes'? 

Mr.  Clark.  There  had  been  to  a  limited  extent.  We  came  in  1884 
and  we  found  that  msbuj  claims  had  been  taken  by  men  that  came  in 
1876,  1877,  1878,  and  1879.  A  few  of  those  men  who  came  tried  agri- 
culture and  vnoved  out. 

Senator  Jones.  They  had  failed  1 

Mr.  Clark.  They  had  failed. 

Senator  Jones.  On  account  of  the  failure  of  crops? 

Mr.  Clark.  Yes;  on  account  of  the  failure  of  the  crops.  Those  who 
staid  and  went  into  the  cattle  business  were  able  to  remain. 

Senator  Jones.  Then  these  representations  that  induced  this  immi- 
gration in  1884,  as  1  understand  you,  must  have  been  knowingly  exag- 
gerated 5  people  must  have  been  willfully  misled  into  thinking  that 
this  country  was  good  for  agriculture  ? 

Mr.  Clark.  I  think  they  were,  as  far  as  the  railroad  interests  were 
concerned. 

Senator  Jones.  At  what  prices  were  those  lands  in  this  country  sold 
by  the  railroads  If 

Mr.  Clark.  Five  and  six  dollars  an  acre. 

Senator  Jones.  On  what  terms  ? 

Mr.  Clark.  On  long  terms. 

Senator  Jones.  Was  no  portion  paid  down  f 

Mr.  Clark.  Yes ;  a  part  of  the  money  was  paid  down. 

Senator  Jones.  And  the  balance  on  long  time  I 

Mr.  Clark.  Yes.  The  laud  agents  who  advertised  the  country  were 
new  comers  here  the  same  as  ourselves,  and  their  advertisements  were, 
I  think,  based  on  honor.  In  passing  over  the  country  they  saw  what  a 
beautiful  country  it  was  here.  The  man  who  would  plant  a  little  sod 
and  put  it  under  moisture,  would  be  readily  convinced  of  the  richness 
of  the  soil.  Those  advertising  men,  therefore,  I  think  believed  it,  and 
the  railroad  men  may  have  believed  the  same  thing,  although  they  were 
coDversf^nt  with  the  land  long  betbre  that. 
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I  bave  here  a  card  that  has  been  handed  to  me  by  a  gentleman  who, 
I  suppose^  was  here  in  1883  and  1884.  On  that  card  he  says,  '*  Large 
crops.''  I  would  like  the  gentleman  to  be  called  to  the  stand  to  explain 
that.     I  do  not  know  anything  about  it. 


STATEMENT  OF  J.  H.  KELLY,  OF  GRAY  COUNTY. 

Senator  Plumb.  Where  do  you  reside  I 

Mr.  Kelly.  In  the  southwest  part  of  Gray  County. 

Senator  Plumb.  Do  you  live  near  Mr.  Clark  1 

Mr.  Kelly,  No. 

Senator  Plumb.  Where  did  you  come  from  when  you  came  to  that 
coaDtry  ? 

Mr.  Kelly.  I  came  from  the  southwestern  part  of  Ohio  into  Kansas. 

Senator  Plumb.  You  may  make  any  statement  to  the  committee 
which  you  think  bears  on  this  subject  of  water  supply  for  your  sec- 
tion of  the  State,  as  briefly  as  you  reasonably  can.  1  suppose  there  is 
no  necessity  for  your  re-stating  what  Mr.  Clark  has  already  stated  about 
the  condition  of  the  people.  Of  course,  we  can  not  take  time  for  every 
witness  to  repeat  everything. 

Senator  Jones.  If  those  statements  are  in  his  opinion  correct,  he 
may  say  so. 

Senator  Plumb.  Yes.  Dou  you  believe  that  what  Mr.  Clark  said  is 
corre^jt  f 

Mr.  Kelly.  Yes ;  I  think  Mr.  Clark  has  stated  the  facts  of  the  case ; 
and  I  believe,  also,  there  is  ample  water.  It  is  essential  for  the  settlers 
of  western  Kansas  to  have  that  water. 

Senator  Plumb.  Where  is  the  water  ? 

Mr.  Kelly.  I  think  the  water  is  in  the  earth,  sufficient  of  it. 

Senator  Plumb.  Where  is  it  with  reference  to  being  obtained  5  is  it 
nnder  the  surface  of  the  laud  If 

Mr.  Kelly.  It  is  under  the  surface ;  yes. 

Senator  Plumb'.  At  what  depth  ? 

Mr.  Kelly.  I  have  sunk  a  well  96  feet  deep,  and  I  find  ample  water 
at  that  depth.  I  find  a  basin  of  water  that  is  running,  1  think,  as 
swiftly  as  the  Arkansas  Eiver. 

Senator  Plumb.  In  the  bottom  of  your  well? 

Mr.  Kelly.  Yes;  at  96  feet  deep.  I  am  on  an  altitude  that  is  high 
on  the  divide  between  the  Arkansas  and  Cimarron  Rivers.  I  have  been 
there  for  some  five  years. 

Senator  Plumb.  You  think  that  water  could  be  had  for  this  section 
of  the  country  at  the  depth  of  your  well  *? 

Mr.  Kelly.  No,  I  think  not.  I  think  you  would  have  to  go  deeper. 
I  think  there  is  water  sufficient,  however,  provided  the  people  of  west- 
ei-n  Kansas  could  afford  the  machinery  which  it  would  take  to  bring 
that  water  to  the  surface. 

Senator  Plumb.  You  think  there  must  be  an  artesian  supply  ? 

Mr.  Kelly.  I  think  so. 

Senator  Jones.  Is  your  well  an  artesian  welH 

Mr.  Kelly.  No.  But  southeast  of  me  35  miles  is  Artesian  City,  on 
Crooked  Creek,  with  an  ample  supply  of  water. 

Senator  Plumb.  What  depth  do  they  have  to  go  there  to  get  water? 

Mr.  Kelly.  Fifty-five  feet  is  the  shallowest  well.    There  have  been 
four  or  five  wells  sunk  at  Artesian  City,  and  the  pressure  ^\\Vxx\\i.j\. 
think,  about  2  pounds  to  the  square  inch. 
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Senator  Plumb.  How  mach  land  do  they  irrigate  at  Artesian  City  f 

Mr.  Kelly.  This  is  the  first  season  in  which  they  have  attempted  to 
itrigate  land  to  anioant  to  anything. 

Senator  Plumb.  What  quantity  do  they  now  irrigate! 

Mr.  Kelly.  I  can  not  say ;  but  they  have  irrigated  enough  to  con- 
vince the  people  that  the  supply  of  water  is  sufficient.  They  have  res- 
ervoirs for  the  dry  period.  They  have  produced  6vely thing;  potatoes, 
cabbage,  corn,  rye,  wheat,  etc.,  at  Artesian  City. 

Senator  Plumb.  Your  suggestion,  if  I  understand  yon,  is  that  it 
should  be  demonstrated  that  there  is  or  is  not  artesian  water  tinder  the 
surface  of  your  section  of  country  I 

Mr.  Kelly.  That  is  ray  idea  exactly.  I  am  confident  that  there  is 
sufficient  water  if  it  can  be  brought  to  the  surface,  and  in  the  present 
condition  of  the  people  they  require  water  very  much.  My  idea  is  that 
the  water  is  sufficient,  and  if  the  Government  will  take  the  matter  in 
hand  and  demonstrate  the  fact  that  there  is  a  sufficiency  of  water  by 
making  an  appropriation  to  sink  one  artesian  well,  it  will  be  a  great 
thing  for  my  section  of  the  county.  We  know  that  in  the  Arkansas 
Valley  there  is  ample  water,  but  to  concentrate  the  people  of  western 
Kansas  Into  the  Arkansas  Valley  seems  to  me  a  little  absulrd.  At 
the  same  time  many  of  our  people  are  satisfied  that  if  we  bore  into  this 
stratum  I  have  spoken  of,  the  water  will  be  found  ample.  That  would 
mean  millions  of  dollars  to  western  Kansas.  When  I  struck  my  well 
I  dtig  9G  feet  deep  and  came  to  running  water,  running  as  swiftly 
as  the  Arkansas  liiver,  running  right  through  the  quicksand  and  i)ebbl^. 
It  seems  to  me  that  the  Government  might  go  to  work  and  sink  one  or 
more  experimental  artesian  wells.  They  woud  only  have  to  go  moder- 
ately deep. 

The  Chairman.  What  means  have  you  taken  to  get  the  water  to  the 
surface  ? 

Mr.  Kelly.  No  means. 

The  Chairman.  How  did  you  get  it  to  the  surfoce? 

Mr.  Kelly.  By  going  deep  enough. 

The  Chairman.  But  how  did  you  get  it  up  ? 

Mr.  Kelly.  By  pumping;  by  means  of  a  wind-mill. 

The  Chairman.  ITow  large  a  windmill  I 

Mr.  Kelly.  The  cylinder  is  14  inches  by  4  inches. 

The  Chairman.  How  large  across  is  your  wind-mill  T 

Mr.  Kelly.  It  has  a  12-foot  wheel. 

The  Chairman.  What  amount  of  water  does  it  throw  up  t 

Mr.  Kelly.  I  have  never  estimated. 

The  Chairman.  Have  you  ever  tried  to  irrigate  a  garden  with  the 
water  " 

Mr.  Kelly.  We  keep  a  little  reservoir  besides  my  tanks,  for  cattle 
and  so  on.  1  put  in  a  day  and  a  half's  work  with  the  scooper  and 
plow,  to  dam  a  little  ravine  to  hold  the  water,  and  ran  the  water  into 
that  reservoir  and  it  has  been  there  all  summer. 

The  Chairman.  You  do  not  make  any  further  use  of  it  than  to  water 
the  stock  1 

Mr.  Kelly.  Nothing  else. 

The  Chaieman.  You  have  not  thought  of  elevating  the  water  by 
windmill,  storing  it,  and  cultivating  some  land  with  it? 

Mr.  Kelly.  Yes;  I  have  thought  a  good  deal  of  it,  but  I  have  not 
put  it  into  practice. 

The  Chairman.  Do  you  think  it  practicable  I 
Mr.  Kelly,  I  do  not  know  wbeiher  \t  \%  or  not.    I  think  it  is  praeti- 
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cable  to  irrigate  that  way,  bnt  we  woald  have  to  go  deeper  than  my  well 
to  do  it.  We  would  have  to  go  down  deei)  enough  to  get  pressure  or 
''head  "  enough  to  get  the  water  to  flow.  I  do  not  think  it  is  practi- 
cable to  get  machinery  to  throw  its  water  up  at  all — either  windmill  or 
engine. 

The  Chairman.  Have  you  studied  the  question  to  see  what  has  been 
done  elsewhere  f 

Mr.  Kelly.  No;  I  have  not  studied  it  out,  but  1  know  that  the  water 
supply  is  ample. 


STATEMENT  OF  E.  0.  JAMES,  OF  STEVENS  GOUNTT. 

Senator  Plumb.  Where  do  you  reside? 

Mr.  James.  In  Stevens  County. 

Senator  Plumb.  Where  did  yoti  come  from ;  from  that  county  I 

Mr.  James.  I  came  from  Indiana. 

Senator  Plumb.  What  is  your  occupation  f 

Mr.  James.  I  am  a  banker.  Our  farming  community  is  not  repre- 
sented today.  We  had  not  expected  you  here  until  the  20th  of  the 
month  or  it  would  have  been  represented. 

Senator  Plumb.  Have  you  heard  the  statement  of  Mr.  Clark  as  to 
the  condition  of  the  people  in  Gray  County  ? 

Mr.  James.  Yes ;  I  heard  that. 

Senator  Plumb.  To  what  extent  does  that  compare  with  the  condi- 
tion of  things  in  your  county  1 

Mt.  James.  It  compares  about  equally  with  the  condition  of  things 
in  a  portion  of  our  county.  There  are  some  parties  in  our  county  that 
have  made  a  good  living  until  this  year.  The  county  has  been  settled 
only  about  four  years  and  this  past  year  has  been  the  most  difficult  of 
the  four. 

Senator  Plumb.  That  is,  the  present  season  I 

Mr.  James.  Yes.  Since  the  12th  of  July  it  has  been  "  rocky  "  there, 
to  use  a  western  word.  The  farmers  of  our  county  believe  that  it  can 
be  irrigated  by  artesian  wells. 

Senator  Plumb.  Are  there  artesian  wells  in  your  county! 

Mr.  James.  No;  because  we  have  not  gone  deep  enough.  We  find 
water  there  at  from  60  to  160  feet  deep.  We  have  three  wells  in  our 
town,  two  squares  apart,  that  give  water  at  80  feet.  The  12-foot  wheels 
of  these  wells  are  on  day  and  night  and  have  no  effect  to  lower  the 
pressure.  The  windmill  has  no  effect  whatever  on  the  waters  in  the 
wells. 

Senator  Plumb.  The  farmers  in  your  county  who  have  done  well 
down  there,  up  to  this  year,  have  they  had  any  iiTigation  to  aid  them? 

Mr.  James.  No. 

Senator  Plutmb.  In  what  respect,  then,  are  they  better  off  than  their 
neighbors? 

Mr.  James.  We  have  two  classes  of  land — one  we  call  buffalo  sod, 
the  other  is  a  sandy  loam.  The  parties  living  on  the  edge  of  the  sand 
have  been  each  year  more  successful  because  it  retains  moisture.  Mr. 
Knnz,  a  man  who  was  an  old  farmer  in  the  East  and  took  care  of  his 
erop  and  worked  diligently,  and  Mr.  Nash,  another  man  who  worked 
diligently,  made  quite  a  success  of  their  farms. 

fltonator  Plumb.  Have  there  been  other  farmers  in  your  county  that 
hmve  been  suoeessful  ? 
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Mr.  James.  Yes ;  there  is  auotber  man  who  lias  been  successfal  there 
iu  raising  potatoes.    He  was  on  the  edge  of  the  sand. 

Senator  Plumb.  To  what  do  yon  attribute  their  special  success f 

Mr.  James.  They  are,  as  I  say,  on  the  edge  of  the  sand. 

The  Chairman.  Is  the  sand  lower  ground  than  the  other. 

Mr.  James,  No;  higher  if  anything. 

Senator  Plumb.  The  men,  you  say,  who  have  been  farmini:  on  the 
sand  have  done  well  f 

Mr.  James.  Not  all  of  them.  It  is  only  in  localities  where  there 
have  been  local  rains.  There  are  some  men  in  the  county  wlio  happen 
to  have  been  in  the  local  showers,  who  have  had  fair  crops,  while  other 
men  right  near  them  have  not  had  any. 

Senator  Plumb.  Then  it  is  the  question  in  the  distribution  of  water 
that  has  made  the  difference! 

Mr.  James.  Yes.  In  the  southern  and  eastern  part  of  our  county 
they  are  far  ahead  of  the  central,  northern,  or  western.  Last  year  we 
were  far  ahead  of  the  southern.    It  seems  to  be  as  it  happens. 

Senator  Plumb.  State  what,  according  to  your  belief  and  that  of 
your  people",  is  within  reach  and  necessary  to  make  a  secure  water 
supply? 

Mr.  James.  Our  people  are  all  anxious  to  know  if  the  Government 
will  take  »teps  to  learn  whether  this  water  can  be  raised  from  below  us 
for  irrigation  purposes.  If  the  Government  will  test  that,  we  think 
that  private  capital  will  come  in.  It  is  only  a  question  of  whether  this 
is  inexhaustible  or  not.  Mr.  B.  E.  Steely,  of  our  town,  has  a  well,  and 
he  claims  that  there  are  225  feet  of  water  in  this  well.  It  was  dug  and 
bored  with  a  2-inch  auger.  There  is  another  gentleman  2  miles  from 
town  who  has  a  well  240  feet  deep,  and  has  70  feet  of  water  standing 
in  it  all  the  time. 

Senator^  Plumb.  Has  that  to  be  pumped  up  ? 

Mr.  James.  There  is  a  windmill  running  all  the  time ;  it  fills  his 
trough  and  it  runs  out. 

Senator  Plumb.  Is  it  the  opinion  of  your  people  that  that  sort  of 
thing  will  be  enough  for  irrigation  *? 

Mr.  Jakes.  It  is  their  belief  that  it  will  afford  great  relief  in  that 
respect.  Our  belief  is  that  the  stratum  of  water  will  prove  to  be  arte- 
sian. 

Senator  Plumb.  But  you  do  not  rely  for  this  opinion  of  yours,  as  to 
the  water  supply,  upon  what  has  already  been  discovered ;  you  think 
there  is  a  vein  below  that  is  artesian  *? 

Mr.  James.  Yes ;  I  think  that  the  third  stratum,  probably  at  1,000 
or  even  600  feet,  will  give  us  plenty  of  water.  My  opinion  is  that  the 
stratum  of  water  runs  from  east  to  west,  and  that  it  comes  from  the 
mountains.  Whether  it  will  be  inexhaustible  or  not  is  a  question,  and 
that  question  we  would  like  to  have  settled.  1  spoke  of  a  few  of  our 
successful  farmers.  We  have  been  in  the  rain-fall,  but  there  have  been 
many  who  have  tried  to  be  successful  who  have  not  been  in  the  line  <rf 
local  rain-fall.  Last  year  Stevens  County  supported  itself  and  shipped 
some  produce  out  5  this  year,  if  the  people  had  all  remained  there,  we 
could  not  have  done  it.  If  the  people  had  all  staid  we  could  not  have 
fed  our  cattle. 

Senator  Jones.  I  understood  you  at  first  to  say  that  there  were  cer- 
tain citizens,  certain  farmers,  in  your  country  that  were  prosperous^ 
but  I  afterward  thought  that  you  qualified  that  statement  by  saying 
that  there  were  some  years  when  these  farmers  were  prosperous  and 
others  when  they  were  not — depending  upon  the  rain-fall.  How  is  that  t 
^re  there  some  men  who  have  been  uuiioTml^  ^toiaiVwt^t 
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Mr.  James.  It  is  chan^ng  around.  Mr.  Kuntz,  south  of  town,  the 
old  gardener  that  I  spoke  of,  has  been  there  four  years.  The  first  year 
there  was  not  much  raised,  because  there  were  but  few  people  in  there 
until  the  spring,  and  there  was  not  time  to  prepare,  but  Mr.  Kuntz  would 
plant  his  melons,  potatoes,  etc.,  and  he  told  me  yesterday  that  he  had 
9  acres  of  potatoes  that  he  had  planted  back  again  that  had  not  sprouted, 
and  which  he  had  planted  back  with  the  idea  that  there  would  be  rains. 
Our  July  rains  have  been  very  short.  Our  August  rains,  until  this 
year,  have  been  suitable  for  some  purposes. 

Senator  Jones.  Are  there  any  farmers  in  your  county  that  have 
raised  good  crops  of  wheat  this  year  I 

Mr.  James.  We  have  some  gentlemen  who  can  tell  you  more  than  I 
can.  One  old  gentleman  in  the  northwestern  part  of  our  county  (Dr. 
Allen)  said  he  raised  1,000  bushels  of  oats,  rye,  and  wheat,  but  many 
have  not  been  successful. 

Senator  Plumb.  One  swallow  does  not  make  a  summer.  Tbe  fact 
that  one  man  has  not  made  a  success  this  year  proves  nothing.  My 
question  is,  has  there  been  a  farmer  in  your  county  who  has  uniformly 
made  a  good  wheat  crop  since  the  land  has  been  in  cultivation  ? 

Mr.  James.  I  do  not  think  there  is.  It  is  a  question  in  my  mind 
whether  the  wheat  crop  has  been  thoroughly  tried  or  not.  The  county 
west  of  ours  has  given  a  better  tiifil  than  ours.  Many  of  the  farmers 
there  do  not  seem  to  think  that  wheat  will  do  well  there,  but  many  of 
them  this  year  sowed  more  than  has  been  sowed  before.  Last  year  one 
good  flood  over  a  good  deal  of  land  in  our  county  would  have  made  a 
successful  crop.  1  do  not  believe  that  Indian  corn  would  be  the  success 
that  other  kinds  would  be.  All  new  countries  have  their  ups  and  downs 
with  regard  to  population.  I  have  heard  some  men  in  other  counties 
at  one  time  say  that  they  could  not  get  away,  and  yet  today  they  are 
the  wealthiest  farmers  in  the  county. 

The  Chairman.  With  reference  to  the  water  you  find  by  sinking 
wells— does  that  seem  to  be  extensive  I 

Mr.  James.  Yes,  and  we  can  not  lower  it  by  steam-pumps. 

The  Chairman.  Have  you  ever  considered  the  question  of  combining 
together  and  getting  machinery  of  some  kind  1 

Mr.  James.  Yes,  I  believe  that  could  be  done  to  some  extent,  but. 
whether  the  water  is  inexhaustible  or  not  is  what  we  would  like  to  have 
tried. 

The  Chairman.  In  the  particular  stratum  that  you  spoke  of,  do  you 
think  the  water  would  be  easily  exhausted? 

Mr.  James.  I  do  not  think  it  would. 

The  Chairman.  Do  you  say  you  have  considered  the  propriety  of 
combining  and  getting  water  enough  for  a  neighborhood  by  machin- 
ery! 

Mr.  Jambs.  Yes;  we  have  under  consideration  now  a  proposition  to 
issoe  $15,000  of  bonds  for  that  purpose. 

The  Chairman.  You  want  to  get  a  $15,000  plant*? 

Mr.  James.  The  county,  according  to  statute,  has  a  right  to  donate 
$15,000  to  any  firm  or  corporation  for  that  purpose. 

The  Chairman.  How  much  will  a  wind-mill  throw  out  *? 

Mr.  Jambs.  It  is  according  to  the  wind  and  according  to  the  wheel 
and  many  things  of  that  kind.  I  do  not  know  that  I  could  say  just 
what  quantity  of  water  it  would  throw  out  in  twenty-four  hours. 

The  Chairman.  Have  you  people  tried  to  save  the  water  thrown  out' 
by  wind-mills  for  the  purpose  of  irrigating  gardens  ? 
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Mr.  James.  No.  Mr.  Oook,  north  of  the  town,  has  a  fishpond*  To 
fill  that  he  tells  me  that  he  pumps  two  days  and  stops  pamping  one. 

The  Chairman.  He  bas  not  tried  making  a  garden  of  2  or  3  acres  Y 

Mr.  James.  No.  Mr.  Kuntz,  last  year,  did  irrigate  a  little  garden. 
Our  coQuty  has  no  river  in  it,  although  the  Cimarron  River  tonches  us 
on  the  border.  Its  altitude  is  higher  than  ours  and  when  there  is  water 
there  there  could  be  an  irrigating  ditch  made. 

The  Chairman.  Has  it  ever  occurred  to  you  to  dam  up  the  ravines 
and  save  the  storm  water  I 

Mr.  James.  Yes.  That  is  a  good  thought,  but  it  has  never  been 
tried.  Water  can  not  be  held  successfully,  however,  on  sandy  land, 
although  it  can  be  on  the  Buffalo  land. 

The  Chairman.  The  idea  has  occurred  to  you  that  you  might  save 
water  for  small  irrigation  purposes  from  the  storm  storage  I 

Mr.  James  Yes,  and  if  the  water  under  the  Cimarron  is  sufficient 
we  could  get  enough.  The  water  in  the  river  itself  is  not  suflBcient  for 
much.  I  am  satisfied  that  we  have  water  under  us  sufficient  to  irri- 
gate 30  acres  ef  every  160.  That  would  be  sufficient.  I  know  men  in 
our  county  that  would  give  1  acre  of  land  to  have  another  acre  irri- 
gated. 

Senator  Plumb.  I  have  no  doubt  that  there  is  water  there.  It  is 
only  a  question  of  getting  it  to  the  surface. 

Mr.  James.  I  have  thought  that  the  putting  down  of  one  artesian 
well  in  each  county  would  be  a  great  blessing  to  the  people. 
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Senator  Plumb.  Where  do  you  reside  ? 

Mr.  Allen.  In  Morton  County,  at  Richville. 

Senator  Plumb.  How  long  have  you  lived  there  f 

Mr.  Allen.  Kearly  four  years. 

Senator  Plumb.  Where  did  you  go  from  I 

Mr.  Allen.  From  Cowley  County,  in  this  State.  I  am  originally 
from  Msissachusetts,  but  I  have  been  in  this  State  for  thirteen  years. 

Senator  Plumb.  State  to  the  committee  in  your  own  way  and  as 
briefly  as  you  can  the  suggestions  growing  out  of  your  experience  or 
observation  which  bears  on  the  question  of  water  supply  in  this  section ! 

Mr.  Allen.  As  to  this  country  as  an  agricultural  country  I  am  con- 
vinced in  my  own  mind  that  with  the  exception  of  the  want  of  water 
here  it  is  one  of  the  finest  agricultural  countries  in  the  entire  West  I 
believe  that  with  tlie  soil  we  have  in  southwestern  Kansas  all  the  fea- 
tures are  here  to  make  it  a  successful  agricultural  country  if  we  can  have 
sufficient  water. 

Senator  Jones.  What  will  be  the  result  if  you  do  not  have  water! 

Mr.  Allen.  Then  we  can  not  mature  crops.  That  has  been  the  ex- 
perience. In  the  spring  months  we  have  sometimes  had  rain  enough 
to  mature  the  crops,  and  uj)  to  the  middle  of  June  in  this  year  we  had 
fair  prospects.  Then  the  rain-fall  began  to  diminish,  and  in  Jnly  the 
crops  were  almost  entirely  destroyed  by  drought  for  the  lack  of  rain  to 
mature  the  crops. 

Senator  Plumb.  How  was  it  with  wheat  I 

Mr.  Allen.  That  was  cut  earlier.    It  was  cut  principally  in  June, 

but  it  was  damaged  by  lack  of  rain.    There  were  some  fields  that  were 

7>rettj  good,  however;  one  man  told  me  the  other  day  that  he  had  an 

average  of  30  bushels  \}&t  acre,  aud  another  had  21  bushels.    These 


DEMONSTRATING   THE   EXISTENCE   OF   ARTESIAN   WATER.      171 

were  ttee  best  fields  in  the  county,  but  there  was  a  lack  of  rain  to  prop- 
erly fill  out  the  crop.  All  the  indications  point  to  this  as  a  good  wheat 
country.  It  has  a  soil  that  is  fertile.  It  has  all  the  elements  existtot 
in  the  soil  to  make  it  a  good  agricultural  country. 

Senator  Plumb.  We  all  understand  that  all  that  is  wanted  in  this 
ciHiiitry  Is  water.  Now,  what  do  you  have  to  state  in  regard  to  the 
wftter  supply  ? 

Mr.  Allen.  In  our  county  a  well  was  sunk  that  was  six  hundred  aiid 
sixty  odd  feet  in  depth,  flowing  23  to  24  gallons  per  minute,  but  that 
was  insufficient  for  irrigation  purposes.  It  is  my  opinion,  however,  and 
it  te  that  of  others,  including  Professor  Hay,  the  State  geologist,  thiit 
the  country  is  underlaid  with  artesian  water,  and  that  by  going  deeper 
a  stronger  flow  could  be  obtained.  We  have  demonstrated  that  there 
18  artesian  water  there  at  a  certain  depth,  and  it  is  believed  that  by 
deeper  sinking  a  stronger  flow  can  be  got,  perhaps  2,000  feet.  Oiir 
people  would  like  to  have  the  experiment  made. 

Senator  Plumb.  Has  there  been  more  than  one  well  sunk  ? 

Mr.  Allen.  No.  The  city  is  about  sinking  another  in  the  immediate 
loealtty. 

Senator  Plumb.  In  what  material  is  this  water  found  ? 

Mr.  Allen.  It  is  really  a  red  sandstone  near  the  surface;  down  about 
200  feet  it  is  a  sort  of  quicksand. 

Senator  Plumb.  Has  there  been  saltwater  found  *? 

Mr.  Allen.  There  have  been  some  indications  of  it. 

Senator  Plumb.  Would  that  be  a  good  water  for  irrigation  ? 

Mr.  Allen.  To  some  extent  and  for  some  purposes. 

Senator  Plumb.  State  in  your  own  way,  and  as  briefly  as  possible, 
what  you  think  is  to  be  the  source  of  ttie  water  supply  there,  and  what 
yew  think  the  Government  can  do,  from  your  own  stand-point  (without 
reference  to  what  anybody  else  may  think  about  it)  to  bring  about  that 
desired  result. 

Mr.  Allen.  The  quickest  means  would  be  the  sinking  of  artesian 
wells. 

Senator  Plumb.  You  mean  not  for  artesian  wells  in  this  flow  that  is 
already  obtained,  but  for  a  lower  flow  ? 

Mr.  Allen.  Yes ;  for  a  stronger  flow.  The  question  whet  her  artesian 
wells  will  furnish  a  permanent  and  sufficient  supply  is  a  mooted  ques- 
tion and  must  be  tested  by  actual  experiment. 

Senator  Plumb.  Did  Professor  Hay,  when  there,  say  that  there  was 
a  supply  of  salt-water,  i^robably  under  the  sandstone! 

Mr.  Allen.  Yes ;  he  said  there  would  be  probably  salt-water  there, 
hot  he  did  not  say  how  much. 

Senator  Plumb.  If  the  'water  was  impregnated  as  it  is  at  Larned,  for 
iiistftnce,  would  that  be  sufficient  ? 

Mr.  Allen.  To  a  limited  extent  it  would,  but  it  is  my  o])inion  that  it 
i8  not  necessary  to  depend  on  that  flow.  I  believe  water  would  be 
found  either  below  or  above  that  salt-water  at  difterent  depths  to  furnish 
artesian  water  sufficient  for  irrigation. 

Scmator  Plumb.  You  think  there  is  another  artesian  stratum  between 
the  present  flow  and  the  salt-water  below  ? 

Mr.  Allen.  Yes. 

Senator  Jones.  What  do  you  base  that  opinion  upon  ? 

Mr.  Allen.  On  the  experiments  in  some  other  countries.    It  is  stated 
that  in  some  countries  the  first  flow  was  never  found  to  be  so  great  as 
that  below,  and  I  furthermore  base  it  on  the  opinion  of  Prof^^i^cvc  ^^n;  .^ 
who  is  %  good  authority. 
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Senator  Plumb.  Have  you  heard  the  statement  of  the  condition  <rf 
the  people  in  Gray  County  as  made  by  Mr.  Clark! 

Mr.  Allen.  Yes. 

Senator  Plumb.  To  what  extent  does  that  correspond  with  the  con- 
dition in  your  country! 

Mr.  Allen.  The  people  of  this  country  are  depressed  by  bad  crops 
in  hard  times,  but  I  do  not  think  that  is  a  thing  we  should  dwell  upon. 

Senator  Plumb.  What  has  been  the  result  of  crops  in  your  county 
for  four  years  past ! 

Mr.  Allen.  Variable,  more  or  less.  Our  best  year  for  crops  was  our 
first  year.  That  is  three  years  ago;  we  raised  more  then  than  we  have 
done  since, 

Senator  Plumb.  Are  there  any  differences  growing  out  of  the 
thorouglmess  of  farming! 

Mr.  Allen.  Yes. 

Senator  Plumb.  Some  men  do  better  than  others! 

Mr.  Allen.  Yes,  I  anticipate  that  will  make  some  difference,  but 
still  we  can  not  get  along  without  more  water.  I  think  that  an  intelli- 
gent cultivation  of  the  soil,  coupled  with  the  proper  supply  of  water 
and  at  the  proper  time  for  cultivation,  will  make  a  great  improvement 
Our  people  are  not  all  going  to  leave  the  country  by  any  means.  It 
is  too  good  a  country  for  that.  We  only  want  water  at  certain  periods 
to  help  the  growth  of  crops. 

Senator  Plumb.  Is  there  anything  else  that  occurs  to  you! 

Mr.  Allen.  I  do  not  know  that  there  is,  except  as  to  the  manner  of 
getting  water  from  streams.  In  the  valley  of  the  Cimarron,  which  is 
a  small  stream,  and  is  dry  mu(;h  of  the  year,  there  is  plenty  of  water  in 
the  spring  time.  In  the  month  of  June  this  year  we  had  an  overflow 
of  the  stream  there,  and  by  tapping  that  stream  several  miles  south- 
west water  might  be  brought  over  the  surface  by  ditches  or  aqaedacts. 
The  country  gradually  declines  toward  the  east  all  the  way  from  Col- 
orado eastward.  In  our  county  the  fall  is  about  20  feet  per  mile,  so 
that  the  water  could  be  easily  carried.  The  country,  however,  prac- 
tically is  a  level  country.  There  are  sufficient  depressions  to  make 
local  reservoirs  of  a  small  kind.  However,  those  depressions  and 
**  draws"  are  usually  of  the  lowest  elevation  below  the  surface  of  the 
country,  and  the  work  would  be  somewhat  difficult,  but  there  would  be 
no  difficulty  in  bringing  water  from  farther  west,  in  my  opinion. 

The  Chairman.  What  do  you  think  would  be  the  depth  you  would 
have  to  sink  to  find  surface  water. 

Mr.  Allen.  It  varies  from  40  or  50  to  100  or  150  feet 

Senator  Plumb.  How  abundantly  do  you  find  water  when  you  strike 
it! 

Mr.  Allen.  Quite  abundant.  We  have  not  drawn  on  it  for  irrigat- 
ing purposes  in  a  way  that  would  test  its  strength. 

Senator  Plumb.  Have  you  ever  discussed  the  practicability  of  test- 
ing that  and  showing  how  much  you  had  of  it  ? 

Mr.  Allen.  No  ;  there  has  not  been  any  direct  discussion  to  settle 
that  question,  and  of  course  all  these  questions  have  been  touched 
more  or  less  frequently  and  generally. 

Senator  Plumb.  Where  do  you  suppose  this  supply  comes  from! 
Does  it  come  from  any  river  ! 

Mr.  Allen.  No  ;  I  do  not  think  it  takes  its  source  from  any  river. 
It  may  be  on  the   level  of  the    Cimarron   Eiver,  and  the  Cimarron 
Biver  may  be  a  part  of  that  same  flow. 
Senator  Plumb.  You  say  the  GimatTon  River  had  a  good  flow  in 
tJie  summer  once.    At  what  time  was  ttiat't 
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Mr.  Allen.  I  think  about  June. 

Senator  Plumb.  If  you  had  had  reservoirs  would  that  have  helped 
you  considerably  ? 

Mr.  Allen.  Yes ;  though  if  we  had  had  reservoirs  we  could  not 
have  made  them  in  our  county ;  they  would  have  to  be  farther  west ; 
but  if  we  had  the  water  stored  above  we  could  get  it  all  over  our 
county. 

Senator  Plumb.  Is  it  not  possible,  after  all,  that  you  could  get  a  bet- 
ter supply  of  water  that  way  than  from  any  artesian  well  f 

Mr.  Allen.  I  will  not  say  that ;  I  do  not  know.  I  realize  that  that 
would  take  time  to  develop  ? 

Senator  Plumb.  What  we  want  to  know  is  the  possibility  of  ulti- 
mately reaching  that  result. 

Mr.  Allen.  Yes,  I  think  there  would  be  no  question  about  that. 

Senator  Plumb.  You  could  supply  considerable  of  the  country  in 
that  way  by  damming  up  the  tributaries  of  the  Cimarron  ? 

Mr.  Allen.  Yes,  probably  so. 

Senator  Plumb.  How  wide  a  stream  is  it? 

Mr.  Allen.  When  it  is  pretty  full  it  overflows  its  banks  to  the  ex- 
tent of  half  a  mile  wide,  but  the  stream  itself  is  not  wide. 

Senator  Plumb.  We  are  talking  about  its  flooding  capacity. 

Mr.  Allen.  In  the  spring  time,  when  the  snows  are  melting,  there  is 
asually  a  strong  flow  and  the  water  overflows  the  banks  of  the  river. 

STATEMEirr  OF  J.  M.  SLOAN,  OF  HAMILTON  COUNTY. 

Senator  Plumb.  Where  do  you  reside  ? 

Mr.  Sloan.  In  Hamilton  County,  in  the  western  part  of  this  State. 

Senator  Plumb.  The  Arkansas  River  cuts  it  through  towards  the 
center. 

Mr.  Sloan.  Yes. 

Senator  Plumb.  In  what  part  of  the  county  do  you  live  ! 

Mr.  Sloan.  In  the  central  part  5  in  the  Arkansas  Valley ;  at  Syra- 
cuse. 

Senator  Plumb.  How  long  have  you  lived  there? 

Mr.  Sloan.  Four  years. 

Senator  Plumb.  Where  are  you  from  ? 

Mr.  Sloan.  From  Indiana. 

Senator  Plumb.  Please  state  the  result  of  your  observations  in  re- 
gard to  the  water  supply  of  your  locality. 

Mr.  Sloan.  We  have  two  irrigating  ditches  under  construction.  The 
water  supply  of  the  river  is  nothing  now,  but  it  has  never  been  that 
way  before.  There  has  never  been  a  time  before  when  a  few  ditches 
could  not  have  been  filled. 

Senator  Plumb.  What,  in  your  judgment,  is  the  reason  for  a  dimi- 
nation  of  the  water  supply  in  the  river  this  year  ? 

Mr.  Sloan.  The  lack  of  snow-fall  in  the  mountains. 

Senator  Plumb.  You  understand  that  during  the  last  three  winters 
there  has  been  less  snow  than  in  any  preceding  year  ? 

Mr.  Sloan.  That  has  been  my  information.  At  the  extreme  western 
town  of  Coolidge  they  have  artesian  water  300  feet  deep. 

Senator  Plumb.  In  the  valley  ! 

Mr.  Sloan.  Yes.  We  have  tried  it  out  of  the  valley,  but  can  not 
get  it. 

Senator  Plumb.  How  deep  do  you  go! 
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Mr.  Sloan.  One  thousand  feet.  We  tried  it  out  of  the  valley  <m.ihe 
bliiff.  We  struck  several  strata  of  water  and  there  seemed  to  be  do 
sufficient  pressure  in  any  of  them.  The  water  got  up,  but  uc^  to  tte 
surface. 

Senator  Plumb.  Was  there  a  good  volume  of  water  f 

Mr.  Sloan.  Yes. 

Senator  Plumb.  Fresh  water  t 

Mr.  Sloan.  Yes,  all  good  water. 

Senator  Plumb.  How  far  were  you  from  the  Arkansas  Biver  whes 
you  were  at  the  side  of  this  well  t 

Mr.  Sloan.  About  half  a  mile  or  three-quarters. 

Senator  Plumb.  Just  off  the  bottom  f 

Mr.  Sloan.  Yes ;  off  the  bottom  within  the  town  site. 

Senator  Plumb.  How  high  above  the  surface  is  the  water  at  Goolidge? 

Mr.  Sloan.  Not  very  high.    It  runs  about  20  gallons  a  minute. 

Senator  Plumb.  How  many  wells  have  they  I 

Mr.  Sloan.  Two  ;  then  down  3  miles  this  side  of  Goolidge,  on  the 
other  side  of  the  river,  they  have  another  one  which  I  have  never  sflen^ 
but  I  know  it  is  an  artesian  well. 

Senator  Plumb.  With  the  same  result  1 

Mr.  Sloan.  Yes. 

Senator  Plumb.  State  in  your  own  way  what  your  theory  is  about 
this  matter  of  water  supply  for  your  county,  judging,  of  course,  from 
your  observation. 

Mr.  Sloan.  I  have  no  theory  only  the  artesian  theory.  We  would 
like  to  see  that  determined. 

Senator  Plumb.  You  would  like  to  see  some  wells  sunk  deeper,  to  see 
how  iar  it  would  go  ? 

Mr.  Sloan.  Yes.  We  spent  $7,000  on  that  well  in  our  town  and  the 
digging  of  sueh  wells  to  any  extent  is  too  expensive  for  our  people. 

Senator  Plumb.  You  did  not  try  in  the  valley  to  strike  a  well  such 
as  tliey  have  at  Coolidge  ? 

Mr.  Sloan.  No. 

Senator  Plumb.  Do  you  think  that  in  ordinary  seasons  the  ditchet) 
will  have  water  enough  ! 

Mr.  Sloan.  Yes ;  if  it  was  not  for  the  law  of  Colorado  forbidding 
ditches  to  come  across  the  line,  we  would  have  large  ditches.  Weha?e 
had  a  hard  time  here.  The  law  of  Oolorado  is  that  the  water  must  be 
returned  to  the  river  before  it  crosses  the  line. 

Senator  Plumb.  You  heard  the  statement  of  Mr.  Clark  in  regard  to 
thd  condition  of  the  people  in  Gray  County.  To  what  extent  does  that 
correspond  with  the  condition  of  the  people  in  your  county  t 

Mr.  Sloan.  That  is  correct  so  far  as  concerns  the  men  that  depend 
on  corn.    The  men  that  depend  on  stock  get  along  fairly  well. 

Senator  Plumb.  Cattle  men  get  along  very  well? 

Mr.  Sloan.  Yes. 

Senator  Plumb.  But  the  men  who  depend  on  grain  will  want  irriga- 
tion ! 

Mr.  Sloan.  Yes ;  they  must  have  irrigation. 

Senator  Plumb.  What  forage  plants  have  been  tried  here^  and  witb 
what  success  ? 

Mr.  Sloan.  Alfalfa  where  it  has  irrigation. 

Senator  Plumb.  But  without  irrigation  ! 

Mr.  Sloan.  Sorghum  and  millet. 

Senator  Plumb.  They  have  done  pretty  well  without  irrigation  I 

Mr,  Sloan.  Yes ;  except  this  year. 
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Senator  Plumb.  This  year  they  all  failed  ? 

Mr.  Sloan.  Yes. 

Senator  Plumb.  This  year  has  been  the  worst  in  your  experience  t 

Mr.  Sloan.  Yes.  Every  year  since  1884  they  raised  something.  If 
the  corn  would  not  make  grain  it  would  make  fodder. 

The  Ghaibman.  Has  your  attention  been  called  to  the  saving  of  the 
jtorm-waters  ? 

Mr.  Sloan.  Yes ;  we  have  thought  of  it. 

The  Ohaibman.  Have  auy  tanks  been  made  in  your  part  of  the 
30unty  f 

Mr.  Sloan.  Not  to  catch  the  rain  fall. 

The  Chairman.  A  good  deal  of  water  comes  down  that  is  wasted. 

Mr.  Sloan.  A  good  deal.  The  river  flows  past  us  many  times  when 
it  is  quite  full. 

The  Ohaieman.  And  the  small  streams  are  also  full  very  frequeptly  f 

Mr.  Sloan.  Yes.    One  of  those  little  streams  will  often  flood  a  valley. . 

The  Ohaibman.  You  have  not  considered  the  possibility  of  storing 
t;hat  water  ana  flooding  the  land  with  it  I 

Mr.  Sloan.  I  have  thought  of  it,  but  never  saw  it  tried  anywhere. 
There  is  a  great  deal  of  water  coming  down  those  streams  and  down 
Jiis  river 5  the  water  frequently  washes  the  bridges  away. 

The  Chairman.  It  is  not  necessary  to  make  any  experiments  to 
lemonstrate  that  that  water  is  there  ? 

Mr.  Sloan.  No  ;  the  artesian  water  is  there  also. 

The  Chairman.  But  you  do  not  know  in  what  quantities  the  artesian 
rater  exists? 

Mr.  Sloan.  No  ;  it  is  expensive  to  test  it.  It  is  only  along  the  val- 
eys  in  our  county  that  it  has  been  tested. 


FUBTHER  STATEMENT  OF  R.  0.  JONES. 

Mr.  Jones.  With  reference  to  artesian  water,  while  I  think  it  would 
lot  be  inexhaustible,  and  while  I  think  there  is  plenty  of  it  to  do  the 
rrigation  that  we  need,  I  would  say  that  last  year  at  one  time  in  our 
oonty  one  flood  would  have  been  all  we  needed.  One  flooding  of  the 
TopB  would  have  made  a  success  of  them.  We  had  lots  of  crops  dur- 
ng  one  time  in  the  year,  but  the  failure  of  water  in  July  was  very  in- 
orioas.  Had  we  had  water,  at  that  time  we  would  have  had  plenty  of 
food  crops.  If  we  could  irrigate  as  they  do  in  California,  where  they 
lave  no  rain  at  all  for  long  periods,  it  might  be  that  the  artesian  wells 
lystem  might  be  regarded  as  not  feasible.  But  we  think  it  would  be 
'air  for  the  Government  to  try  it. 


FUBTHER  STATEMENT  OF  E.  J.  CLARK. 

Mr.  Glabk.  I  desire  to  add  one  word  with  regard  to  the  artesian 
wells  at  Artesian  Gity.  Before  they  had  artesian  wells  that  country 
was  covered  wholly  with  buffalo  grass.  Sin.ce  the  location  and  flow  of 
that  well  its  constant  stream  and  flow  have  killed  out  the  buffalo  grass, 
because  that  grass  can  not  stand  extreme  moisture.  Instead  of  the 
buffalo  grass,  there  is  to  be  found  there  today  blue-stem  or  blue-joint 
grass  sti^nding  4  to  6  feet  high. 

Senator  Plumb.  That  will  always  occur  where  moisture  increases, 
Ibe  ba£Ealo  grass  gives  way  to  blue-stem  or  t)lue-joiiit  gK^y&&« 
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STATEMENT  OF  A.  W.  STUBBS,  OF  SANTA  FE,  HASKELL  COUNTY. 

Senator  Plumb.  Where  do  you  reside  I 

Mr.  Stubbs.  At  Santa  P^,  Haskell  County,  Kans.,  28  miles  south  of 
here  ;  1  have  lived  there  since  May,  1888,  and  in  Kansas  about  twenty- 
seven  years. 

Senator  Plumb.  State  the  result  of  your  observation  as  pertaining 
to  the  general  subject  of  irrigation,  especially  in  regard  to  the  county 
in  which  you  live. 

Mr.  Stubbs.  We  are  exceedingly  anxious  to  have  more  water.  We 
believe  that  it  is  possible  to  obtain  it  from  the  Arkansas  River.  If  it 
can  be  demonstrated  that  a  flow  of  water  can  be  got  for  irrigation  from 
the  river  it  would  be  a  great  blessing  for  our  county.  A  survey  has 
been  made  from  our  county  to  the  Arkansas  Eiver,  about  Lamar,  Colo. 
Water  can  be  successfuly  carried  from  the  river  all  over  our  county, 
provided  the  supply  is  sufficient  to  warrant  the  construction  of  a  ditch. 
What  1  should  like  to  see,  and  what  our  people  would  like  to  see,  is  a 
demonstration  of  the  fact  that  there  is  a  suflBcieut  supply  of  water  in 
the  river  valley  toward  the  construction  of  ditches. 

Senator  Plumb.  You  are  aware  of  the  fact,  as  stated  by*  a  former 
witness,  that  the  law  of  Colorado  limits  the  flow  of  water  found  in  that 
State  to  the  uses  of  the  people  of  that  State  f 

Mr.  Stubbs.  That  was  stated,  but  it  is  a  question  in  my  mind 
whether  it  is  true.  Suppose  a  ditch  should  be  constructed  right  up  to 
the  Colorado  line  and  should  be  permitted  to  flow  to  that  line,  coald 
that  State  forbid  its  flowing  into  Kansas? 

Senator  Plumb.  I  am  speaking  about  the  law  itself. 

Mr.  Stubbs.  Well,  then,  does  the  law  forbid  it? 

Senator  Plumb.  That  is  my  understanding  of  it. 

Mr.  Stubbs.  And  that  is  a  question  on  which  I  am  not  posted. 

Senator  Plumb.  Is  there  any  other  supply  that  has  come  under  your 
observation  as  available  for  that  county  ? 

Mr.  Stubbs.  There  are  artesian  wells  all  around  us,  east,  west,  and 
southwest  of  us. 

Senator  Plumb.  Have  your  people  experimented  on  that  subject! 

Mr.  Stubbs.  They  have  tried,  but  their  means  gave  out  and  they 
have  been  unsuccessful. 

Senator  Plumb.  How  far  have  they  gone  ? 

Mr.  Stubbs.  We  have  sunk  a  well  1,200  feet. 

Senator  Plumb.  Without  finding  water? 

Mr.  Stubbs.  Without  finding  water  that  would  rise  to  the  surface. 

Senator  Plumb.  Did  you  find  water? 

Mr.  Stubbs.  We  found  some  water  at  200  feet  and  some  at  400  feet 
with  good  pressure,  and  from  there  on  we  found  water  frequently,  but 
without  sufficient  pressure  to  get  to  the  surface. 

Senator  Plumb.  At  what  depth  do  you  get  ordinary  well  water? 

Mr.  Stubbs.  It  varies  from  70  to  225  feet  in  our  county. 

Senator  Plumb.  Is  it  very  large  at  225  feet  ? 

Mr.  Stubbs.  N^ot  very  large  at  that  depth. 

Senator  Plumb.  You  do  not  get  a  large  supply,  then,  until  you  get 
to  about  400  feet? 

Mr.  Stubbs.  No. 

Senator  Plumb.  And  then  it  rises  to  200  feet  from  the  bottom  t 

Mr.  Stubbs.  Yes. 

Senator  Blvmb.  Is  it  fresh  water? 
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Mr.  StubBS.  Very  good,  soft,  fresh  water. 

Senator  Plumb.  Has  there  been  any  survey  or  examination  by  sci- 
entific men  which  indicated  that  by  going  to  a  lower  depth  artesian 
water  would  be  found  t 

Mr.  Stubbs.  No;  there  has  nOt  been,  and  we  would  very  much  like 
to  have  something  of  that  kind  done. 

Senator  Plumb.  What  is  the  condition  of  farming  in  your  county, 
and  what,  according  to  your  observation,  has  been  the  condition  of  it 
since  it  has  been  settled  ? 

Mi*.  Stubbs.  We  have  some  farmers,  two  or  three  in  one  locality, 
that  have  been  successful,  they  tell  me,  every  year  m  raising  corn. 
With  that  exception  I  do  not  think  that  there  is  a  township  in  our 
county  that  has  been  successful  every  year.  The  showers  come  as  local 
showers.  Last  year  it  was  very  dry  in  the  south  part  of  the  county, 
while  there  was  plenty  of  rain  in  the  north  part  to  produce  good  crops. 
This  year  the  eastern  and  central  parts  have  been  pretty  well  supplied 
with  rains,  while  in  our  part  it  is  very  dry  and  some  of  the  best  farmers 
have  had  to  leave  the  county  because  they  could  not  raise  enough  even 
to  feed  their  cattle. 

Senator  Plumb.  Have  the  storms  been  variable! 

Mr.  Stubbs.  They  have  come  in  localities.  I  have  been  going  back 
and  forth  to  Haskell  County  since  1885,  and  have  been  watchful  of  the 
storms  and  made  them  a  study.  My  observations  are  that  the  storms 
have  flooded  the  streams.  I  have  called  attention  frequently  to  thefact 
that  when  a  cloud  forms  in  the  west,  one  rain-cloud  comes  down  the 
Arkansas  Eiver  and  another  goes  down  the  Cimarron.  They  have  had 
numerous  rains  when  we  had  none  on  the  divide. 

Senator  Plumb.  What  have  been  the  crops  that  your  people  have  ex- 
l)erimented  with  f 

Mr.  Stubbs.  We  have  tried  everything.  I  have  made  a  special  effort 
on  my  own  farm.  I  have  had  thirty-two  different  things  growing  this 
year  on  my  place.  Some  did  well,  such  as  Johnson  grass,  cattle  corn, 
broom  corn,  and  sorghum.  I  also  raised  pretty  fair  wheat  this  year. 
My  corn  is  what  you  would  call  good  here,  but  not  what  you  would  call 
good  in  eastern  Kansas.    It  matured,  however. 

Senator  Plumb.  Did  you  have  millet? 

Mr.  Stubbs.  Yes. 

Senator  Plumb.  Did  that  do  well  f 

Mr.  Stubbs.  Yes. 

Senator  Plumb.  How  did  the  precipitation  of  moisture  in  your  county 
this  year  compare  with  the  more  favored  parts  of  the  section  ! 

Mr.  Stubbs.  At  Santa  F6  we  had  as  much  rain  as  they  had  in  any 
other  part  of  the  county. 

Senator  Plumb.  On  the  divide  ! 

Mr.  Stubbs.  Yes. 

Senator  Plumb.  Then  you  think  your  part  had  the  maximum  of  any 
part  of  the  county  ! 

Mr.  Stubbs.  Yes,  I  think  so. 

Senator  Plumb.  You  were  at  the  experimental  station  yesterday  and 
saw  the  cattle  corn  ? 

Mr.  Stubbs.  Yes. 

Senator  Plumb.  How  did  that  compare  with  that  grain  raised  in  your 
county  f 

Mr.  Stubbs.  I  have  had  com  just  as  good  as  that.  We  happened  to 
have  a  rain  that  did  not  reach  as  far  west  in  the  county  as  where  I  live^ 
and  the  winds  that  burnt  others  (lid  not  damage  us« 
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Senator  Plumb.  Iq  your  opinion  do  these  hot  winds  originate  locally, 
that  is,  do  they  originate  near  by  ! 

Mr.  Stubbs.  I  think  they  originate  right  on  the  gronnd.  I  have 
noticed  them  boiling  up  right  in  my  face  from  the  bnftalo  grass. 

Senator  Plumb.  Yon  do  not  sympathize  with  the  belief  that  they 
originate  in  Texas  f 

Mr.  Stubbs.  No.  We  have  the  largest  body  of  smooth  land  in  and 
adjoining  Haskell  County  of  any  part  of  the  United  States.  There  may 
be  on  the  Staked  Plain  a  section  that  is  somewhat  similar.  There  is 
not  a  stream  or  even  a  ravine  that  could  collect  enough  water  for  aoy 
irrigating  purpose.  The  Cimarron  rises  about  1^  miles  from  the  western 
end  of  our  county,  and  with  that  exception  there  is  no  running  water  in 
the  county  during  the  year. 

The  Chairman.  Is  that  in  the  western  end  of  your  county  f 

Mr.  Stubbs.  Yes.  A  survey  has  been  made  and  a  line  run  100  miles 
west  of  us,  and  into  Colorado,  and  the  water  has  been  taken  out  into  a 
ditch  in  Colorado  and  brought  across  what  they  call  the  sand-hills.  The 
water  is  on  a  high  divide  in  Colorado,  and  the  only  thing  necessary  is 
to  continue  the  ditch  right  into  Kansas. 

The  Chairman.  You  do  not  think  the  law  of  Colorado  ought  to  pre- 
vent the  water  irom  running  ! 

Mr.  Stubbs.  I  do  not  think  it  does.  A  man  can  not  make  a  home  in 
western  Kansas  and  rely  on  rain-fall.  Every  man  to-day  in  western 
Kansas  is  having  a  hard  pull.  Almost  everything  that  he  has  is  under 
mortgage,  and  it  has  been  necessary  for  him  to  put  it  under  mortgage 
in  order  to  subsist. 

The  Chairman.  Suppose  that  before  that  they  had  studied  the  best 
methods  of  getting  water  and  devoted  themselves  to  the  subject,  would 
they  not  have  been  in  better  condition  to-day  than  they  are  I 

Mr.  Stubbs.  Yes  5  I  believe  they  would. 

Senator  Jones.  If  they  had  understood  the  conditions  before  they 
came  here,  would  they  come  in  such  large  numbers  t 

Mr.  Stubbs.  I  doubt  whether  they  would.  We  have  a  mixed  popu- 
lation in  Kansas ;  people  from  Dakota  to  Texas,  and  from  Maine  to 
California. 

Senator  Jones.  It  seems  very  clear  that'  the  people  who  came  here 
to  western  Kansas  did  so  without  understanding  the  actual  conditions. 

Mr.  Stubbs.  The  conditions  at  the  time  seemed  to  be  such  as  to  war- 
rant their  coming. 

Senator  Jones.  Yes  5  but  they  were  mistaken  as  to  the  actual  condi- 
tions that  existed. 

Mr.  Stubbs.  Yes. 

Senator  Plumb.  Is  there  anything  else  that  suggests  itself  to  you! 

Mr.  Stubbs.  Nothing  else,  except  that  I  would  like  to  see  an  appro- 
priation made  by  the  Government  to  determine  the  fact  whether  or  not 
artesian  water  is  available.  Of  course  that  is  a  question  that  we  have 
no  control  over,  but  at  the  same  time  our  people  are  anxious  to  have 
it  tried.  The  parties  who  have  bored  our  well  are  satisfied  that  the 
expenditure  of  some  more  money  would  result  in  finding  more  water. 

Senator  Plumb.  Is  that  well  in  such  condition  now  as  that,  if  addi- 
tional funds  were  supplied,  it  could  be  deepened  ? 

Mr.  Stubbs.  Yes.  We  have  a  thousand  feet  of  6-inch,  pipe  standing 
there.  There  is  a  thousand  feet  of  the  well  in  good  condition  to  start 
with.  ♦ 

Senator  Jones.  Have  you  no  water  in  the  thousand  feett 

Mr.  Stubbs.  We  have  about  100  feet  of  water,  but  it  does  not  floir 
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It  rises  from  the  bottom  becaase  the  casiug  is  solid.    The  dirt 
ks  aroand  the  casing. 

he  Ghaibm AN.  Yoa  cat  off  all  streams  down  to  the  bottom  t 
[r.  Stubbs.  Yes;  and  we  believe  that  in  a  lower  stratum  it  would 
to  the  top.    The  wish  may  be  father  to  the  thought,  but  there  are 
d  indications  to  warrant  the  belief  that  that  is  true. 
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enator  Plumb.  Where  do  you  reside  ! 

[r.  Newsom.  In  Scott  City,  Scott  County,  which  is  the  county  ad- 

ling  this  to  the  north. 

enator  Plumb.  What  is  your  occupation  ? 

Ir.  Kewsom.  I  am  a  farmer  and  an  inventor. 

•enator  Plumb.  What  streams  flow  through  Scott  County  ? 

It.  Newsom.  We  have  no  live  streams,  except  the  Beaver,  in  that 

nty. 

•enator  Plumb.  State  the  conclusions  at  which  you  have  arrived  in 
ard  to  the  chances  of  an  artificial  water  supply  in  your  county.  I 
ume,  of  course,  that  you  believe  that  artificial  water  supply  to  be  nec- 
3kry. 

Ir.  Newsom.  I  do. 

ienator  Plumb.  State  the  result  of  your  observations  as  to  the 

rces  from  which  that  supply  must  come,  if  it  is  to  be  had. 

Ir.  Kewsom.  Having  no  live  streams  in  the  county  we  have  to  de- 

\d  upon  the  water  supply  from  outside  streams,  such  as  the  Arkan- 

River.    We  have  a  water-way  in  the  county  which  is  the  bed  of 

old  stream  that  ran  perhaps  into  an  ancient  lake.    This  lake  is  an 

delta,  and  that  fills  up  this  old  stream.    It  is  called  the  ^<  White 

iman."    It  runs  through  Scott,  Wichita,  and  Greeley,  into  Colorado. 

'ises  in  the  eastern  part  of  Colorado.    It  has  water  in  our  part  of  the 

inty  only  where  there  are  heavy  rains.    I  live  in  a  basin.    The  Beaver 

k  stream  which  heads  up  near  Greeley  County,  and  runs  into  Gree- 

and  Wichita  Counties,  and  perhaps  into  Colorado  also.    The  fount- 

of  that  stream  seems  to  rise  from  water  close  to  the  surface,  but  the 

sion  caused  by  the  water  has  washed  out  cailons  through  Scott 

inty,  so  that  it  would  be  impossible  to  divert  that  water  immediately 

Bcott.    I  think  that  perhaps  there  is  not  enough  water  to  pay  for  the 

able  of  attempting  to  make  it  useful  in  Scott.    As  to  the  other  stream- 

y  it  is  doubtful  whether  there  would  be  water  enough  there,  unless 

same  lay  high  enough  so  that  it  could  be  tapped  by  a  horizontal 

leduct,  reaching  into  the  water-line  and  conveying  it  down.    I  have 

.  investigated  that  question. 

Vhere  I  live  my  well  is  18  feet  deep  to  the  surface  of  water.    I  have 

5  pure  water,  at  a  temperature  of  54  degrees,  which  is  extremely  cold 

that  county.    Our  deep  wells  are  warm  and  the  shallow  wells  cold. 

impression  is  that  if  we  could  get  water  it  would  have  to  come  from 

Arkansas  Eiver,  unless  we  could  construct  a  subterranean  tap  to 

water-line  and  bring  it  to  the  surface.    That  is  a  question  I  have 

investigated  enough  to  give  an  intelligent  opinion  of  what  might  be 

ie.    We  need  a  water  supply.    As  Mr.  Stubbs  has  said,  and  as  oth- 

bave  said,  the  people  have  left  the  county,  and  there  is  only  a  certain 

ober  who  can  stay  by  raising  stock.    If  engines  could  be  had  of  great 

acity,  higher  up,  that  could  raise  the  water  a  short  distance  to  the  sur- 

!i  it  woald  settle  the  question.  B  ut  whether  the  w  atex  qo\x\4l\)^^^^v^ 
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to  public  use  or  not,  I  do  not  know.  A  few  farmers  might  join  together 
and  irrigate  theirjland  in  that  way,  but  wben  you  oon template  a  vast  sys- 
tem of  irrigation  that  should  be  beneficial  to  all  people  alike,  ^nd  where  all 
would  be  alike  interested  in  it,  it  requires  a  more  extensive  syatem  than 
is  accessible  to  the  people.  If  the  Arkansas  Eiver  has  water  enough, 
and  aqueducts  could  be  constructed  to  bring  the  water  down,  then  we 
could  get  it  into  Scott  County  by  canals,  but  the  question  is,  Where 
{\ball  we  g(Bt  the  water?  We  have  fine  soil,  rich  in  all  the  mineral  con- 
Htitueuts  necessary  to  make  fine  crops,  but  it  is  lacking  in  the  element 
of  water,  and  in  the  vegetable  elements. 

Senator  Plumb.  Is  there  a  good  crop  of  grass  f 

Mr.  Newsom.  An  excellent  crop  of  grass.  In  the  locality  in  which 
I  live  there  is  what  is  called  wild  rye.  There  is  periodical  inundation 
of  the  basin  in  which  I  live,  caused  by  the  storms  and  head  waters  of 
the  river.  That  makes  a  good  growth  of  hay  and  some  of  the  farmers 
in  the  locality  have  been  able  to  raise  a  good  crop  of  hay  when  the 
basin  was  flooded. 

Senator  Plumb.  Has  there  been  any  attempt  to  get  artesian  water  ? 

Mr.  Newsom.  Not  in  our  county. 

Senator  Plumb.  What  is  the  source  of  supply,  of  which  you  speak, 
of  the  18-foot  well  and  similar  wells  in  your  neighborhood  f 

Mr.  Newsom.  The  source  of  supply  is  sand,  or  clay,  or  lake-bed,  or 
marl  formation. 

Senator  Plumb.  Does  it  seem  to  be  in  a  sheet  of  water! 

Mr.  Newsom.  Yes. 

Senator  Plumb.  Is  there  a  current  to  it! 

Mr.  Newsom.  Yes,  the  current  flows  to  the  east.  There  is  one  feat- 
ure about  my  well  that  I  do  not  understand.  It  has  been  supposed 
by  many  people  who  lived  in  this  section  (the  first  settlers),  that  the 
water  there  was  aflfected  by  the  rise  and  fall  of  the  water  in  the  Ar- 
kansas River ;  1  presume  there  are  some  who  think  that  yet.  My 
well  is  14  inches  lower  now  than  when  I  moved  there,  two  years  ago 
last  February,  and  I  have  thought  that  it  was  caused  perhaps  by  the 
amount  of  water  consumed  in  Colorado.  I  have  asked  other  people 
about  it,  and  I  have  not  met  with  any  one  yet  that  has  observed  it  in 
his  own  well,  because  the  other  wells  are  usually  deeper  than  mine,  and 
are  usually  covered  up  and  can  not  be  seen ;  whereas  I  can  see  ex- 
actly how  much  the  water  in  my  well  varies.  In  the  winter  time  my 
well  will  come  back  to  the  original  point  at  which  it  was  when  I  com- 
menced ;  then,  in  February,  again  it  falls.  I  take  it  that  there  must  he  ' 
some  connection  between  our  section  and  the  Arkansas  River. 

Senator  Plumb.  Do  all  the  wells  in  your  county  reach  up  to  the 
same  level  ? 

Mr.  Newsom.  I  think  they  do.' 

Senator  Plumb.  You  think  the  deeper  wells  are  at  the  same  level  f 

Mr.  Newsom.  I  think  they  are. 

Senator  Plumb.  While  the  water  is  warmer  you  think  it  is  the  same 
sheet  of  water  f 

Mr.  Newsom.  I  think  it  is.  The  reason  that  the  water  is  warmer  I 
have  attributed  to  the  more  rapid  evaporation  at  the  shallow  depth  and 
the  slower  evaporation  in  the  lower  depths.  There  are  four  degrees  of 
difference  in  temperature  between  the  water  in  my  well  and  in  the  wells 
in  other  parts. 

Senator  Plumb.  If  there  is  anything  further  that  you  wish  to  say 
about  this  matter  we  will  be  glad  to  havo  you  state  it  as  fully  as  you 
wish.    Give  us  the  results  of  your  observation  and  the  cohclusion«w 
joar  mind. 
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Mr.  Nbwsom..  I  am  very  much  interested  m  tbe  success  of  tbe  coun- 
try and  the  prosperity  of  the  people  there.  Every  man  of  sympathetic 
feeling  can  not  help  being  interested  if  he  travels  over  that  country  and 
sees  the  amount  of  money  that  has  been  expended  by  those  who  have 
come  to  settle  there  in  ignorance  perhaps  of  the  climate  and  of  the  con- 
ditions necessary  to  make  homes.  They  evidently  need  some  outside 
assistance  in  order  to  remain  there.  They  have  cast  their  lot  there  and 
all  that  they  have  is  there.  Any  system  that  would  bring  that  about 
would  be  a  great  blessing  to  those  people. 

There  is  one  thing  1  would  like  to  call  the  attention  of  the  committee 
to.  It  is  to  a  proposal — an  extensive  one — that  has  been  discussed 
among  our  people,  It  may  have  been  mentioned  in  your  hearing.  It 
is  a  proposition  to  irrigate  from  the  Missouri  Kiver  by  striking  it  at 
one  point  in  Dakota  and  bringing  the  water  over  the  plains  region 
here  into  the  south.  If  that  was  a  practical  idea  it  would  be  a  great 
enterprise  for  this  country.  If  the  lay  of  the  country  there  is  such 
that  a  large  canal  could  take  the  water  down  it  would  be  of  great  use 
here  and  would  be  of  great  use  in  tbe  Missouri  and  Mississippi  Valleys 
by  preventing  floods.  We  can  utilize  all  the  sur[)lus  water  of  these 
rivers  and  of  the  Yellowstone  River  that  can  be  brought  to  us.  It  has 
been  suggested  that  such  a  canal  might  be  excavated  and  brought 
down.  That  would  depend  on  the  altitude  and  the  fall  that  would  be  ob- 
tained in  bringing  it  down.  Your  committee,  of  course,  would  under- 
stand whether  that  proposition  would  be  worthy  of  entertainment. 

Senator  Plumb.  What  has  been  the  suggestion  with  regard  to  bring- 
ing the  water  across  the  other  streams? 

Mr.  Newsom.  There  would  have  to  be  aqueducts  constructed  for 
that  purpose.  The  question  is  whether  it  is  a  feasible  proposition. 
Oar  people  feel  that  it  is.  Our  people  feel  that  all  the  country  between 
here  and  the  Rocky  Mountains  could  utilize  that  water  in  that  way. 
The  water  could  be  utilized  for  manufacturing  puri)0ses  also,  when  not 
needed  for  irrigation,  by  leading  it  into  the  Arkansas  River,  Smoky 
Bill  River,  the  Republican  River,  Beaver  River,  and  the  streams  that 
come  out  of  the  mountains.  And  you  might  carry  it  on  to  the  Cana- 
dian River,  the  Cimarron  River,  and  so  clear  on  down  to  the  Red  River 
and  the  Staked  Plains.  Such  a  canal  might  be  used  also  for  moving 
heavy  freights  and  might  be  made  tributary  to  the  deep-water  outlets 
at  the  Gulf.  I  merely  suggest  this  as  a  problem  that  comes  under  the 
scope  of  this  investigation. 

Senator  Plumb.  Is  there  anything  further  that  occurs  to  you  ? 

Mr.  Newsom.  Nothing  at  this  time,  I  tiiiuk. 

Senator  Plumb.  If  anything  further  occurs  to  you  at  any  time,  the 
committee  will  be  glad  to  hear  it. 

STATEMENT  OF  L.  D.  BAILEY,  OF  GARDEN  CITY. 

Senator  Plumb    How  long  have  you  lived  in  Kansas  *? 

Mr.  Bailey.  Thirty-three  years. 

Senator  Plumb.  Ilow  long  have  you  lived  in  this  part  of  the  country  ? 

Mr.  Bailky.  Six  Nears. 

Senator  Plumb.  You  can  state  to  the  committee,  in  your  own  way, 
the  rexults  of  your  experience  and  observation  here  concerning  the 
in*eat  question  of  what  has  been  done  and  is  doing  here  in  regard  to 
crofw  and  the  artificial  water  supply,  present  and  prospective. 

Mr.  Bailey.  The  subject  is  a  very  importiint  one.  My  ex\)<ir\e,\\^^ 
covers  only  six  years  here.  The  result  of  it  is  that,  mtti  vj«i\j^t  V4^  v^vwi 
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raise  anything.  Withont  water  there  are  some  things  that  we  can  raise. 
With  water  I  have  never  found  a  more  fertile  soil.  My  first  experience 
here  showed  that  we  could  grow  an  abundance  of  sweet  potatoes,  Irish 
potatoes,  onions,  «ind,  in  fact,  almost  everything  but  corn.  That  wasiu 
the  fall  of  1883.  1  have  never  seen  better  Irish  potatoes  than  we  had 
here,  and  there  was  an  abundance  of  them  i 

Senator  Plumb.  Were  they  grown  without  irrigation! 

Mr.  Bailey.  No;  they  had  to  be  irrigated.  But  I  have  since  raised 
some  crops  witliout  irrigation ;  I  think  sorghum,  millet,  and  cattle  coru. 
I  think  those  are  reasonably  sure. 

Senator  Plumb.  How  about  ryef 

Mr.  Bailey.  Three  years  ago  I  grew  a  small  patch  of  rye.  I  believe 
it  can  be  made  a  profitable  crop  here  by  putting  it  in  thoroughly  and 
early,  so  as  to  take  the  chances  of  the  rains.  Still  our  prospects  for 
farming  without  other  sources  of  water  supply  than  the  clouds  are  uot 
brilliant.  Our  pros])ects  are  not  good  unless  we  can  get  water  from  the 
river  or  from  underneath  the  river.  My  well  is  65  feet  deep  and  is  in- 
exhaustible. It  is  on  the  thirty-eighth  parallel  of  latitude.  The  rail- 
road runs  along  that  parallel  for  a  good  many  miles,  keeping  on  the 
north  side  of  the  Arkansas  rise  up  to  the  State  line  and  beyond.  The 
road  does  not  follow  it  all  the  way.  I  have  known  as  many  as  one  hun- 
dred teams  (two-horse  and  four  horse)  to  water  at  my  well  at  a  siiijjle 
day  and  to  use  a  good  deal  of  water,  but  1  never  perceived  that  it  made 
the  slightest  difference  in  my  well.  That,  1  think,  is  the  general  char- 
acter of  all  the  wells  in  this  neighborhood.  When  you  get  dowu  to 
where  the  water  is  there  is  an  abundance  of  it. 

Senator  Plumb.  What  is  the  depth  of  water  in  the  well  I 

Mr.  Bailey.  I  do  not  know. 

Senator  Plumb.  How  deep  does  it  stand  below  the  lowest  poiat  of 
excavation  I 

Mr.  Bailey.  The  well  was  there  before  I  was.  It  had  been  abandoned 
and  caved  in  to  some  extent.  There  never  was  any  curbing  there,  and 
there  never  was  any  wall. 

Senator  Plumb.  Is  there  now  ! 

Mr.  Bailey.  Not  a  particle  of  wall.  It  shows  the  peculiar  character 
of  the  formation.  The  water  never  seems  to  come  any  higher  or  to  get 
any  lower. 

Senator  Plumb.  Is  there  a  current  there! 

Mr.  Bailey.  I  have  not  observed  it. 

Senator  Plumb.  Is  there  sufficient  water  to  be  of  service  for  irri- 
gation if  it  could  be  lifted  to  the  surface  ? 

Mr.  Bailey.  I  think  enough  could  be  drawn  from  that  well  to  irri- 
gate perhaps  2  or  3  acres,  and  I  think  a  good  many  wells  could  he  got 
from  the  same  quarter-section. 

Senator  Plumb.  Are  you  apparently  on  the  level  of  the  Arkansas^ 

Mr.  Bailey.  I  think  so.  I  am  on  the  highest  land  there  is  in  siglit^ 
Mr.  Spear's  place,  about  a  half  mile  west,  is  a  few  feet  lower  on  the  sur- 
face, and  the  well  is  about  that  much  shallower,  I  think  he  wentdo\«'n 
55  ieet.  There  is  a  wtdl  a  little  way  east  of  mine  that  is  about  50  feet 
in  depth,  and  on  lower  ground  than  mine.  There  is  another  well  lift" 
a  mile  east  that  is  about  o^  feet,  and  on  ground  just  a  little  lower  tba« 
mine.  A  mile  and  a  half  farther  there  is  another  well  that  is  about  Si' 
or  5.'5  feet  in  depth. 

Sen  tor  Plumb.  Then  you  think  that  all  that  section  of  country  w 
?7/)derJaid  with  the  same  sheet  of  water  that  ilows  on  the  Arkansas  bot* 
tow,  and  in  the  channel  of  the  Avkausaa  Hiver! 
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Mr.  Bailey.  Yes. 

Senator  Plumb.  It  is  fresh  water? 

Mr.  BAILEY.  Yes.  The  formation  changes  after  while;  it  is  sand  or 
gravel  after  you  get  to  the  water,  but  until  you  get  there  it  is  the  kind 
of  earth  that  you  see  at  Kansas  City.  It  stands  without  any  walling, 
and  is  destitute  of  moisture.  Yet  in  a  well  half  a  mile  from  my  place 
the  men  who  were  digging  found  a  root  10  teet  deep  about  as  thick 
as  my  thumb.  I  thought  that  remarkable,  and  suggested  to  them  to 
follow  it  down  and  see  how  deep  It  went.  They  cut  it  off  at  a  depth  of 
48  feet,  and  it  was  then  about  the  thickness  of  a  lead  pencil.  At  53 
feet  they  struck  water.  That  shows  the  peculiar  character  of  that 
formation. 

Senator  Plumb.  Is  there  anything  in  your  experience  that  shows 
where  the  artificial  supply  is  to  come  from  beyond  that  suggested  by 
the  water  on  your  place  ! 

Mr.  Bailey.  The  underflow  of  the  water  on  my  place  is  in  my  judg- 
ment just  the  overflow  of  the  water  from  the  Arkansas  River,  but  I 
think  there  is  an  inexhaustible  supply  of  water  under  this  whole  coun- 
try. The  sand  in  which  water  is  found  in  the  bottom  of  the  wells 
about  there  seems  to  underlie  this  whole  country;  whenever  you  find 
water  you  find  it  under  that  sand;  how  deep  that  sand  formation  is 
I  do  not  know  ;  it  is  probably  hundreds  of  feet  deep,  and  is  probably 
entirely  saturated  with  water.  My  idea  is  that  if  we  could  cut  down  a 
section  of  ground  here  deep  enough  to  strike  that  water  and  avail  our- 
selves of  the  whole  of  its  full  volume,  and  then  lead  it  out,  we  would 
find  it  very  useful  for  irrigation.  There  is  a  fall  of  about  7  feet  to  the 
mile  from  the  Rocky  Mountains  to  the  Missouri  River.  If  we  could 
avail  ourselves  of  that  fall  we  would  have  the  benefit  thereof  by  digging 
down  to  this  sheet- water,  this  inexhaustible  supply,  at  about  the  State 
line,  and  if  we  struck  it  at  say  50  teet  in  depth,  we  would  only  have  to  go 
a  few  miles  to  spread  it  all  over  the  surface.  That  theory  may  need  dem- 
onstration, but  I  am  inclined  to  take  a  good  deal  of  stock  in  it  myself.  It 
may  be  practical  to  take  that  underflow  and  by  availing  ourselves  of  this 
uniform  fall  of  about  7  feet  in  the  surface  of  the  land  we  could  bring  that 
water  out  and  on  to  the  surface  to  very  great  advantage. 

Senator  Plumb.  Is  there  anything  further  that  occurs  to  you  f 

Mr.  Bailey.  Nothing  just  now. 


STATBMENT  OF  J.  W.  GREGOBY  OE  GARDEN  CITY. 

Senator  Plumb.  You  reside  in  Garden  City  t 

Mr.  Gregoey.  Yes. 

Senator  Plumb.  What  is  your  occupation  t 

Mr.  Gregory.  I  am  publisher  and  editor  of  a  newspaper. 

Senator.  Plumb.  You  have  published  some  articles  on  the  subject 
of  artificial  water  supply  in  this  section  of  the  State,  have  you  not  f 

Mr.  Gregory.  Yes. 

Senator  Plumb.  Can  you  furnish  copies  of  those  to  the  committee  ? 

Mr.  Gregory.  I  think  I  can  furnish  copies  of  the  most  important 
ones. 

Senator  Plumb.  You  have  some  statistics  on  the  subject,  which%rou 
can  let  us  have  ? 

Mr.  Gregory.  I  have  some  figures  that  I  can  give  you. 

Senator  Plumb.  Of  course  you  understand  that  in  the  limited  Uvcv^ 
at  our  disposal  we  can  not  very  well  go  into  the  au\>iec\)  «^  Wwi^^w^A^j 
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as  you  could  go  into  it  in  writing  at  yonr  leisure,  but  I  should  like  you  to 
state  now  in  a  general  way  your  ideas  in  regard  to  it,  and  then  sup- 
plement your  statement  by  furnishing  to  the  committe,  in  writing  oriu 
print,  such  other  matter  as  you  may  have  bearing  on  the  situation. 

Mr.  Gregory.  Do  you  wish  me  to  confine  what  I  have  now  to  say 
to  the  idea  of  obtaining  a  supply  of  water  I 

Senator  Plumb.  Yes,  generally  to  that  idea,  without  the  elaboration 
which  you  have  given  it  heretofore  in  publication,  because  we  can  get 
it  in  more  compact  form  by  the  method  I  have  suggested. 

Mr.  Gregory.  Of  course  these  are  largely  matters  of  opinion,  and 
1  would  like  to  preface  what  I  have  to  say  by  making  one  remark  with 
regard  to  artesian  wells  and  storage  reservoirs,  as  applied  to  this 
country. 

I  believe  that  an  immense  amount  of  water  can  be  obtained  from 
artesian  wells,  and  that  a  considerable  amount  can  be  saved  by  storage 
reservoirs,  but  the  evidence  that  has  already  been  presented  before  your 
committee  shows  that  the  expense  and  uncertainty  attending  the  obtain- 
ing of  waiter  by  means  of  artesians  wells  would  be  great  compared  with 
the  amount  of  land  that  could  be  irrigated.  No  doubt  a  great  deal  of 
land  will  be  irrigated  in  the  course  of  time. 

As  to  utilizing  the  storm-falls,  the  draws  and  ravines  that  are  in  this 
country  are  so  few  and  scattered,  and  of  such  a  character,  and  the 
basins  that  they  would  drain  are  so  small,  that  the  amount  of  water 
which  could  be  stored  and  used  from  them  would  be  very  small  indeed, 
and  hardly  appreciable,  in  western  Kansas.  The  draws  that  are  large, 
and  diain  a  considerable  area,  so  far  as  I  know,  reach  down  through 
this  subterranean  bed  of  sand,  and  it  would  be  very  difficult  to  store 
water  in  them.  So  that  if  in  this  southwestern  country  we  could  only 
rely  on  those  two  means  of  obtaining  water  we  might  as  well,  it  seems 
to  me,  consider  it  a  fact  that  it  would  be  a  great  many  years,  perhaps 
centuries,  before  this  whole  country  would  be  irrigated. 

My  experience  and  observation,  however,  have  convinced  me  that  there 
is  an  abundant  sui)ply  of  water  easily  available  that  will  not  only  irri- 
gate the  Arkansas  Valley  but  also  the  broad  plains  north  and  south  of 
us  that  iKive  been  mentioned  in  ypur  hearing  by  gentlemen  from  Scott, 
Haskell,  and  other  counties.  1  refer  to  the  supply  of  water  which  we 
know  exists  in  this  bed  of  sand  that  underlies  not  only  the  Arkan^sas 
Valley  but  reaches  out  to  places  on  either  side  of  it  at  a  considerable 
distance  therefrom.  To  undertake  to  utilize  that  by  digging,  as  was 
suggested  by  one  gentleman,  to  a  depth  of  50  feet,  to  bring  that  water 
to  the  surface,  would  cost  so  much  that  it  would  not  be  practicable ;  hut 
by  opening  fountains  along  the  Arkansas  Eiver,  where  the  water  is  only 
about  3  feet  below  the  surface,  and  taking  advantage  of  the  general 
fall  of  7  J  feet  to  the  mile,  water  can  be  carried  to  the  highest  land  in 
this  part  of  the  country,  excepting  occasional  knolls,  and  the  percentage 
of  that  would  be  very  small. 

1  would  like  to  present  a  few  figures  on  which  1  base  my  estimate  of 
supply.  I  do  that  as  much  for  the  benefit  of  the  people  here  as  any- 
thing else.  The  opinions  expressed  in  these  papers  are  the  opinions 
that  I  hold,  and  which  I  have  satisfied  myself  are  correct.  I  have  in 
my  hand  a  letter  from  Mr.  R,  A.  Steen,  of  La  Junta,  Colo.,  superinten- 
dcjtit  of  water  service  on  the  western  division  of  the  Santa  F6  Eailroiid. 
In  answer  to  questions  which  1  asked  Uim  about  the  middle  of  last  May, 
he  informs  me  that  from  Dodge  City  to  La  Junta,  inclusive,  the  Santa 
¥6  Railroad  has  fifteen  supply  wells  that  are  an  average  distance  of  15 
miles  apart.    They  have  an  average  de^vth  of  21  feet,  the  shallowest 
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l)eing  17  feet  at  Lamar^  Colo.,  and  the  deepest  27  feet  at  Cimarron, 
Kans. ;  the  average  diameter  of  the  wells  is  16  feet ;  the  average 
depth  of  water  in  the  wells  is  8  feet.  There  is  bat  one  of  those  that  has 
a  pamping  capacity  that  tests  the  capacity  of  the  well  to  any  consider- 
able extent ;  that  is  at  La  Junta,  Colo.  That  well  has  a  capacity  of 
255,150  cubic  feet  per  twenty-four  hours. 

The  most  abundant  supply  of  water  in  any  of  these  wells  is  found  at 
La  Junta  and  Las  Animas,  Colo.  I  asked  him  this  question :  What  is 
the  character  of  the  formation  in  which  the  water  is  obtained  !  His 
answer  is,  "  Sand  or  gravel."  Another  question  I  asked  him  is  this : 
Where  water  is  obtained  from  strata  of  sand  and  gravel  what  is  the 
total  depth  of  the  water-bearing  stratum  to  the  best  of  your  informa- 
tion? To  that  his  answer  is:  "At  La  Junta,  about  10  miles  east  of 
here  (this  was  written  from  another  point  on  the  road)  we  have  wells 
sunk  8  feet  in  the  gravel,  but  none  of  the  wells  reach  through  this  sub- 
terranean water-soaked  sand.''  Another  question  I  asked  him  was 
this :  If  any  of  your  wells  obtain  water  from  veins  instead  of  sheet, 
state  the  circumstances.  His  answer  is :  "  Kone ;  they  all  obtain  it 
from  the  subterranean  water-bearing  sand  or  gravel;  none  of  them 
pierce  or  go  through  it."  1  then  asked  him :  If  any  of  your  wells 
obtain  a  supply  from  what  is  popularly  named  sheet- water,  please  state 
what  is  the  lateral  extent  each  way  of  the  sheet  water.  To  that  his 
answer  is :  "  At  La  Junta  the  water-bearing  strata  extend  about  2,000 
feet  south  of  the  river."  He  did  not  venture  any  further  opinion. 
That  gives  some  idea  of  the  extent  of  this  water  east  and  west  along 
the  river,  and  shows  that  the  depth  is  very  considerable. 

As  to  the  extent  north  and  south  of  the  river,  I  addressed  some  ques- 
tions to  Mr.  J.  S.  Humphrey,  formerly  water  surveyor  of  our  county, 
now  residing  at  Findlay,  Ohio,  an  educated  civil  engineer  and  a  very 
conservative  man,  and  one  in  whose  judgment  all  people  who  know  him 
will  have  great  confidence.    He  says : 

I  will  grive  you  all  the  facts  that  I  know  abont  the  water  supply  in  the  Arkansas 
valley.  In  sinking  the  well  of  the  Garden  City  Water- Works  we  struck  water  at  8 
feet  from  the  surface,  in  coarse  gravel.  This  gravel  had  a  depth  of  abont  8  feet,  at 
which  point  we  came  into  a  rather  fine  sand,  which  was  not  so  good  a  water-bearing 
stratum  as  the  gravel.  We  tested  this  to  a  depth  of  about  25  or  26  feet  and  could  not 
detect  any  change.  The  construction  of  our  well- wall  was  range  rock- work  laid  in 
cement,  so  as  to  exclude  all  water  except  such  as  should  come  from  the  bottom  of  the 
weU.  The  excavation  of  the  well  was  stopped  by  direction  of  the  council  at  19  feet 
in  depth.  The  capacity  of  the  pumps  is  1,000,000  gallons  in  twenty-four  bours ;  the 
capacity  of  the  well  somewhat  less ;  I  do  not  now  recollect  how  much  less.  If  the 
weU  had  a  porous  wall,  say  16  feet  deep,  the  water  supply  would  easily  be  2,000,000 
gallons  in  twenty-four  hours.  I  regard  the  water  supply  as  inexhaustible.  I  believe 
that  the  water  underlying  Garden  City  is  one  sheet,  extending  from  the  southern  edge 
of  the  sand-hills  (that  would  be  about  10  miles  soath)  northward  to  some  point  be- 
tween Scott  City  and  the  Kansas  Pacific  Railway. 

Scott  Oity  is  38  miles  north  of  here.    Mr.  Humphrey  further  says : 

In  the  Arkansas  River  valley  is  a  river  of  water  flowing  eastward  which  can  be 
tapped  for  irrigation  at  almost  any  point  and  the  water  supply  is  limited  only  by  the 
capital  at  command.  A  clear  water  system  of  Irrigation  can  be  secured  independent 
of  the  river,  and  which,  once  constructed,  will  not  require  the  cleaning  of  ditches, 
and  will  prevent  the  spreading  of  weed -seed  all  over  the  land.  Freshets  in  the  river 
will  not  wash  away  the  dams  and  sluice-gates.  The  Arkansas  River  valley  has  a 
sreat  future  before  it,  and  those  of  you  who  can  hold  on  wiU  be  amply  repaid  for  so 
doing. 

There  is  another  thing  that  indicates  the  depth  of  this  supply.  Ex- 
perimental boring  was  made  here  which  extended  to  a  depth  of  900 
feet.  I  obtained  the  facts  in  regard  to  it  from  a  gtMitleman  who  auve-v- 
intended  it  for  the  county  at  the  time  and  had  Mb  ^gutQ»,\)\\\>\i^N^\v)>dX 
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tbem.  I  remember,  however,  that  he  foand  continaons  saccession  of 
water-bearing  strata  to  a  depth  of  120  feet  under  Garden  Oity. 

You  have  already  had  statements  from  other  gentlemen,  including  a 
gentleman  who  lives  several  miles  north  of  us,  one  who  lives  several 
miles  south  of  us,  and  one  from  Scott  City,  showing  that  they  bad  also 
struck  this  same  subterranean  sheet-water.  In  the  river  valley  this 
water  is  only  about  an  average  of  5  feet  below  the  surface. 

In  a  letter  from  Mr.  W.  E.  Trull,  of  Garden  City,  who  was  city  en- 
gineer for  a  long  time,  after  giving  the  depth  of  the  city  well,  which  is 
19  feet,  he  states  that  its  extreme  supply  for  twenty-four  hoars,  as 
shown  by  tests  when  he  was  superintendent  of  the  water- works,  was 
800,000  gallons.  He  was  in  charge  of  the  works  for  twenty-two  mouths. 
That  well  is  located  in  the  second  bottom.  That  surface  is  on  an  aver- 
age 8  feet  higher  than  the  surface  of  this  underlying  supply  of  wa- 
ter. In  the  first  bottom  it  is  an  average  of  3  feet  at  some  places,  at 
others  4,  and  still  others  5.  Mr.  Trull  givesthe  average  depth  at  which 
the  water  stands  at  this  well  as  12  feet,  out  of  a  total  depth  of  19.  The 
average  depth  of  wells  in  Garden  City  he  gives  as  18  feet.  The  aver- 
age depth  of  water  in  the  first  bottom  next  the  Arkansas  River  is  3  feet 
He  gives  it  as  his  opinion  that  the  depth  of  this  first  stratum  of  water- 
bearing sand  is  18  to  25  feet  and  that  there  is  but  a  thin  scale  between 
that  and  the  next. 

I  am  satisfied  that  the  State  of  Colorado  can  not  deprive  us  of  water 
by  continuing  in  the  dogin-the-manger  policy  of  preventing  the  water 
from  crossing  tlie  State  line.  We  can  obtain  a  sufficient  sapply  of  water 
from  the  underground  source,  which  would  be  out  of  their  reach  except 
by  pumping,  and  if  they  resorted  to  j)umping,  there  would  be  enough 
for  our  use  and  theirs  too.  Enough  could  be  got  by  bringing  this  under- 
ground  supply  to  the  surface  in  less  than  a  mile  and,  by  penetrating 
the  sand  to  a  sufiicient  depth,  it  seems  to  me  that  the  capacity  of  these 
wells  could  be  much  increased.  We  certainly  could  secure  all  the  wafcer 
we  could  use,  the  only  limit  being  the  amount  of  land  necessary  to  irri- 
gate and  the  amount  of  money  necessary  to  irrigate  it. 

I  am  satisfied  from  the  investigations  I  have  made  that  the  water  to 
fill  one  of  our  large  irrigating  ditches  can  be  secured  in  that  way  with 
less  expenditure  of  money  than  would  be  necessary  to  put  in  dams  oo 
the  Arkansas  Eiver,  and  also,  as  Mr.  Humphrey  suggests,  free  from  the 
noxious  weeds  and  weed-seeds  that  come  down ;  and  that  we  woald 
have  the  water  at  the  time  we  need  it  most. 

I  do  not  believe  that  it  is  praqtical  for  us  to  obtain  this  system  of 
irrigation  within  a  time  that  will  enable  it  to  benefit  the  people  bow 
here,  unless  the  Government  will  take  hold  of  the  fuatter  and  see  it 
done  systematically  and  thoroughly,  and  also  start  the  work.  It  ought 
to  be  done  systematically,  because  otherwise  there  will  be  areas  that 
will  be  furnished  water  by  two  or  three  ditches,  more  ditches  than  they 
need,  while  others  will  be  neglected.  Besides  that,  where  it  depends 
on  private  capital  the  people  who  own  the  land  will  have  to  pay  or  give 
up  of  their  property  a  great  deal  more  than  they  ought.  You  all  know 
how  matters  of  that  kind  work  in  refert^nce  to  railroads,  etc. ;  they  often 
cost  more  than  they  are  worth.  So  far  as  we  are  concerned  here,  it  is 
better  to  lose  half  our  lands  than  all  of  it,  and  have  the  water.  Bnt 
we  can  not  make  this  a  successful  agricultural  country  without  irrigation. 

We  do  not  think  that  in  asking  the  Government  to  take  hold  of  this 
matter  we  are  asking  it  as  a  matter  of  charity,  at  all.  Since  the  Gar- 
den City  land  district  was  organized  in  1883  there  have  been  paid  to 
the  Government  for  lands  in  that  district  $4,450,943.86.  That  is  not  ex- 
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actly  accarate,  but  it  is  witbin  a  few  dollars  of  the  exact  amount.  This 
district  had  paid  a  good  deal  of  money  into  the  Treasury  before  it  was 
organized  as  a  separate  district.  It  was  formerly  a  part  of  the  Larned 
district,  so  that  we  will  be  fully  justified  in  saying  that  the  land  in  this 
district  has  paid  into  the  Treasury  of  the  United  States  $5,000,000,  and 
if  the  Government  will  devote  the  one-fifth  part  of  that  sum  to  making 
this  land  habitable,  I  think  you  can  safely  rest  assured  that  it  will  re- 
tnm  in  the  way  of  taxable  property  alone,  not  saying  anything  of  its 
valae  to  the  people,  one-hundred  fold  the  amount  of  the  investment  by 
the  enlistment  of  private  capital  in  the  development  of  the  resources  of 
this  country.    I  think  that  a  very  conservative  estimate. 

Senator  Plumb.  Is  it  your  idea  that  the  Government  should  engage 
in  furnishing  the  water  ?  ^ 

Mr.  Geegoey.  My  idea  is  that  the  Government  should  systematize 
the  matter  and  start  it.  Beyond  that  I  do  not  think  the  Government 
would  need  to  go. 

Senator  Plumb.  How  do  you  mean  to  "  start  it  f 

Mr.  Geegoey.  In  the  first  place,  the  Government  should  make  sur- 
veys and  establish  where  the  high  land  lies  between  the  streams,  and 
fix  the  places  where  the  underflow  from  the  Arkansas  valley  and  from 
the  valley  of  the  Cimarron,  the  Beaver,  and  the  other  streams  can  be 
most  advantageously  tapped  and  turned  in  to  perhaps  a  long  central 
canal.  This  is  merely  a  theory,  of  course.  But  if  a  canal  were  estab- 
lished on  the  high  land,  for  instance,  near  Garden  City,  and  could  go 
ap  into  Colorado,  it  could  be  kept  constantly  tilled  by  pools  along  the 
river,  and  the  flow  turned  in  from  a  main  canal'  as  soon  as  the  supply 
conld  be  raised  to  that  point.  South  of  us  the  same  thing  could  be 
done.  There  is  no  question  but  what  the  water  could  be  taken  across 
the  sand  hills  at  several  places.  I  think  the  Oovernment  ought  to  ap- 
propriate money  sutlicient  to  make  the  start  and  see  that  it  is  system- 
atically done,  and  should  also  regulate  it  after  it  is  done. 

Senator  Plumb.  Yon  mean  that  it  should  make  the  survey  ? 

Mr.  Geegoey.  That  it  should  make  the  survey,  and  also  establish  as 
many  fountains  or  supply  sources  as  are  necessary  to  make  a  thorongh 
demonstration  of  the  practicability  of  the  plan.  We  have  these  wells. 
We  have  within  the  present  limits  of  Garden  City  a  lake,  the  bottom  of 
which  is  below  the  level  of  the  river,  from  which  water  runs  the  whole 
year  round.  That  is  a  practical  exemplification  of  this  system,  showing 
that  it  can  not  help  but  be  a  success. 

Senator  Plumb.  Then  in  what  way  would  that  which  the  Govern- 
ment could  do  add  to  the  certainty  of  the  situation  ? 

Mr.  Geegoey.  It  would  not  add  to  the  certainty,  but  you  have 
already  heard  tlie  condition  of  our  people.  If  we  must  wait  for  the 
uncertainty  of  private  capitJil,  we  must  wait  from  five  to  fifteen  or  per- 
hap  » thirty  years  before  we  can  make  it  a  success. 

Senator  Plumb.  Do  you  think  that  private  capital  would  go  into 
ootii|)etition  with  the  Government  f 

Mr.  Geegoey.  No;  but  1  think  it  would  act  in  accord  with  the  Gov- 
ernment. 

Senator  Plumb.  What  is  the  scope  of  your  idea  1 

Mr.  Gkegoey.  I  can  not  say  that  I  have  developed  it. 

Siniator  Plumb.  You  say  that  the  Government  ought  to  make  sur- 
vey's, and  then  that  it  ought  to  make  these  pools  for  the  purposes  of 
demonstration,  but,  according  to  your  statement,  it  is  demonstrable 
now. 

Mr.  Gbegk)EY.  It  is. 
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Senator  Plumb.  Demonstrable  from  what  can  be  seen  as  the  lesnl  t^ 
of  the  investigation  of  private  parties? 

Mr.  GBEaoBY.  It  is  not  a  question  of  demonstrating  it  to  us,  bat  of 
demonstrating  it  to  those  who  have  money. 

Senator  Plumb.  To  what  extent  would  the  Government  need  to  carry 
on  the  work  in  order  to  make  that  demonstration  ? 

Mr.  GREaoBY.  It  is  impossible  for  me  to  say  that ;  bnt  I  think  the 
fact  that  the  Government  had  taken  hold  of  it  would  give  it  publicity 
and  bring  it  to  the  attention  of  people  who  have  capital — an  attention 
that  can  not  be  brought  about  in  any  other  way. 

Senator  Plumb.  Do  you  think  that  if  the  Government  were  going  to 
dig  ditches,  fountains,  and  so  on,  private  cax)ital  would  also  go  into  itf 

Mr.  GBEaoBY.  I  do. 
I  Senator  Plumb.  In  competition  with  the  Government  f 

Mr.  GBEaoRY.  No. 

Senator  Plumb.  If  the  Government  should  have  a  fountain  and  a 
ditch  and  got  its  money  by  taxation  from  the  people,  of  course  it  would 
not  need  any  stockholders  and  would  not  pay  dividends.  It  would 
either  have  to  sell  the  water  to  the  people,  keeping  up  a  corps  of  assist- 
ants here,  or  else  it  would  have  to  give  it  to  them,  and  if  it  gave  it  to 
them,  of  course  no  private  capital  could  engage  in  it,  because  i)rivate 
capital  could  not  afford  to  sell  water  in  competition  with  those  who  gave 
it  away.  If  the  Government  were  selling  the  water,  there  would  always 
be  a  i)ressure  upon  those  of  us  who  represent  these  people,  as  well  as 
upon  others,  to  constantly  abate  the  charges,  forgive  the  debt,  etc.;  so 
that  no  man  would  feel  safe  to  invest  money  in  that  sort  of  competition. 
As  you  have  given  a  great  deal  of  attention  to  the  subject,  I  would  liiie 
you  to  address  yourself  to  that  point.  I  would  like  to  see  what  yonr 
idea  is  as  to  just  how  and  to  what  extent  the  Government  ought,  as 
you  think,  and  could,  with  propriety,  according  to  your  notion,  engage 
in  it. 

Mr.  Gregory.  I  do  not  believe  that  the  Government  of  the  United 
States  should  go  into  the  irrigation  business  at  all  as  a  matter  of  profit. 

Senator  Plumb.  Nor  as  a  matter  of  loss. 

Mr.  Gregory.  No,  nor  as  a  matter  of  loss,  but  as  a  matter  of  right 

Senator  Plumb.  And  to  what  extent  I 

Mr.  Gregory.  We  consider  that  this  land  has  cost  us  enough,  and 
that  the  conditions  have  turned  out  so  adversely  and  so  differently  from 
what  was  anticipated,  that  we  are  entitled  to  such  consideration  from 
the  Government  as  that  it  shall  put  money  enough  into  this  matter  to 
make  a  good  agricultural  country  here. 

Senator  Plumb.  What  I  want  to  know  is  how  the  Government  should 
do  that. 

Mr.  Gregory.  The  extent  to  which  the  Government  should  go  would 
be,  as  I  have  stated,  to  the  extent  of  demonstrating  what  should  be 
done,  and  whatever  works  may  be  constructed  by  the  Government  need 
not  be  lost  by  any  means,  either  to  the  Government  or  to  the  people. 

As  I  understand  it,  this  Government  is  of  the  people  and  for  the  peo- 
ple. We  are  a  part  of  the  Government,  and  expect  consideration  ft^m 
it.  Such  irrigation  works  as  I  have  mentioned  might  ultimately  be 
turned  over  to  the  States  or  counties  and  communities,  or  to  private 
corporations,  but  under  such  restrictions  as  that  the  price  of  water 
might  be  lowered. 

Senator  Plumb.  Would  that  be  any  inducement  to  private  capital! 

Mr.  Gregory.  If  the  Government  woulfl  invest  $1,000,000  and  alio* 
private  eaj)ital  to  take  hold  wlwiiG  tbe  Government  left  off,  in  sucli  a 
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siy  as  that  they  would  make  money  out  of  it  and  let  the  people  have 
le  water,  I  do  not  see  where  the  injustice  would  be. 

•Senator  Plumb.  Somebody  has  to  do  something  about  this  matter, 
nd  we  are  here  to  get  the  opinions  of  the  people.  We  want  to  know 
'Lnt  they  expect. 

Mr.  Gregory.  If  we  had  the  assurance  that  there  would  be  anything 
one  at  any  early  period,  I  am  satisfied  that  the  person  to  produce  the 
Ian  would  be  on  hand. 

Sena' or  Plumb.  If  we  are  to  consider  this  question  with  the  view  of 
eteiinining  what  we  ourselves  would  recommend,  we  ought  to  know 
lie  desires  of  the  people  here  on  that  subject. 

Mr.  Gregory.  Just  how  the  connection  should  be  made,  as  to  what 
roukl  be  expended  by  the  Government 

Senator  Plumb.  But  you  have  not  yet  answered  my  question.  Do 
ou  think  the  Government  should  put  in  a  ditch  to  supply  water  to  the 
»erson8  wanting  it? 

Mr.  Gregory.  Yes. 

Senator  Plumb.  I  did  not  know  whether  you  wanted  to  do  that,  or 
0  stop  witli  the  survey. 

Mr.  Gregory.  I  would  not  have  it  stop  there  by  any  means. 

Senator  Plumb.  The  Government,  you  think,  should  go  to  the  extent 
f  building  a  single  ditch  at  least,  to  supply  water  to  persons  along  the 
iue  of  that  ditcb  ? 

Mr.  Gregory.  I  would  not  confine  it  by  any  means  to  a  single  ditch. 

would  not  confine  it  to  less  than  enough  for  these  plains. 

Senator  Plumb.  Then  you  think  the  Government  ought  to  put  in  all 
be  ditches  necessary  ?  « 

Mr.  Gregory.  I  think  it  ought  to  begin  the  work  and  carry  it  on  to 
i  I>oint  where  private  capital  would  be  ready  to  carry  it  on.  I  am 
atisfied  that  that  will  be  a  very  early  period.  Any  one  who  will  come 
lere  and  see  the  results  of  irrigation  can  not  but  be  satisfied  that 
here  is  an  immense  development  in  store  for  the  country  if  we  had  the 
ise  of  water. 

Senator  Plumb.  That  is  common  to  the  observation  of  all  persons 
rho  have  visited  the  country.  Everywhere  it  is  manifest  that  wher- 
ver  water  is  applied  by  means  of  irrigation  great  and  certain  crops  re- 
ult.  Of  course,  the  people  every  wliere  would  be  very  glad  to  have  the 
lovernment  supply  them  with  water.  Tliat  brings  up,  however,  the 
problem  with  reference  not  only  to  this  immediate  locality  but  as  to 
.11  parts  of  the  United  States.  If  the  argument  is  based  on  the  idea 
hat  the  people  here  have  i)aid  certain  moneys  for  their  land  and  that 
hat  is  to  be  returned  to  them,  of  course,  that  argument  is  suscepti- 
ble of  pretty  wide  application. 

Mr.  Gregory.  I  would  call  attention,  Senator,  to  one  thing :  We 
lave  no  rivers  to  improve  and  no  harbors  to  clean  out.  We  have 
lot  asked  for  Government  buildings,  but  we  do  ask  for  a  chance  to 
ive. 

Senator  Plumb.  The  people  of  the  East  have  also  paid  money  to 
be  Government,  and  the  people  in  the  eastern  part  of  this  State  have 
md  money  to  the  Government,  and  want  to  live.  It  seems  to  me  that 
roar  argument  should  not  be  based  on  the  idea  that  the  people  have 
M>ught  a  quantity  of  land  for  which  they  have  paid. 

Mr.  Gregory.  We  will  not,  for  a  long  time,  ask  for  any  Government 
iiuildiug  or  river  and  harbor  appropriations,  which  all  the  States  to  east 
>f  08  have  had  in  great  plenty,  but  we  will  ask  you  to  devote  to  our 
piirt  of  the  country  our  share  of  the  money  to  develop  vfatex  ^w^^\^« 
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Senator  Plumb.  That  is  your  share  of  the  mouoy  raised  by  taxa- 
tion ! 

Mr.  Gregory.  Yes. 

Senator  Plumb.  That  will  result  iu  a  mathematical  calculation  as  to 
how  much  that  money  was.  / 

Mr.  Gregory.  We  want  our  share  of  it  simply. 

Senator  Plumb.  You  want  a  fair  computiitiou  on  that  subject  1 

Mr.  Gregory.  Yes. 

Senator  Plumb.  Speaking  of  public  buildings,  I  have  no  doubt  that 
when  the  Government  wants  a  Government  building  in  Garden  City  it 
will  build  it,  not  because  the  people  want  it,  but  because  the  Govern- 
ment has  need  of  it. 

Mr.  Gregory..  Yes;  I  wish  to  say  that  the  suggestions  I  make  about 
the  water  supply  are  not  to  be  considered  as  applying  solely  to  this 
country,  but  are  to  be  considered  as  applying  also  to  the  valley  of  the 
Platte.  I  think  Mnjor  Powell  shows  that  25  per  cent,  of  the  arid  and 
semi  arid  lands  of  IJnited  States  can  be  made  fertile  by  the  use  of  a 
small  share  of  the  water  of  the  mountains.  If  we  can  use  a  part  of 
the  water  that  has  gone  down  into  the  subterranean  strata  it  will  bean 
immense  gain  to  the  United  States. 

Senator  Plumb.  I  understand  that  your  theory  of  the  duty  of  the 
Government  is  not  limited  to  this  locality  at  all.  I  understand  3^001 
idea  is  that  wherever  the  circumstances  require  it  the  Government 
should  do  the  work. 

Mr.  Gregory.  The  Government  should  begin  it. 

Senator  Plumb.  That  oi)ens  up  a  great  question,  because  this  con- 
dition of  things  exists  over  one-third  of  the  area  of  the  United  States. 

Mr.  Gregory.  Well,  none  of  us  know  the  cost  of  the  work.  A 
gentleman  in  Garden  City,  Mr.  Moon,  has  excavated  a  reservoir  for  tbe 
pnr[)ose  of  manufacturing  ice.  That  reservoir,  I  understand,  cost  some- 
thing less  than  $1,000.  It  is  of  such  depth  that  it  reaches  about  to 
the  surface  of  this  underground  water  supply.  It  is  nearly  in  circular 
shape.  If  that  were  extended  and  made,  say,  25  feet  or  40  feet  across, 
and  made  much  longer,  the  same  amount  of  money  would  provide  a 
great  deal  more  of  a  reservoir  than  when  the  dirt  has  to  be  moved  so 
tar  as  in  the  case  of  a  circular  pool. 

Senator  Plumb.  Would  it  be  practicable  to  use  that  for  the  purpose 
of  experimenting  to  demonstrate  the  general  result  •? 

Mr.  Gregory.  It  would  be  available  as  demonstrating  a  result  of  a 
reservoir  in  connection  with  it.  The  quickest  and  cheapest  thing  I  know 
of  would  be  to  clear  out  and  do  a  little  work  in  this  lake  I  spoke  of  in 
this  town.  Jt  would  not  take  much  money  to  see  in  a  small  way  what 
could  bp  (lone.  1  do  not  believe  that  if  we  wait  for  results  to  come  from 
small  showings  we  will  ever  have  the  general  result  that  ought  to  come 
to  the  peoi)le  as  a  whole.  While  we  might  here  at  Garden  Citv  obtain 
results  to  answer  our  purpose  very  soon,  we  do  not  feel  satisfied  with 
having  the  matter  stop  there.  We  want  to  see  our  neighbors  east, 
west,  south,  and  north  of  us  have  as  much  beneiit  as  they  can. 

Senator  Plumb.  You  do  not  think  that  on  a  demonstration  of  this 
kind  private  capital  would  be  induced  to  make  investment  t 

Mr.  Gregory.  I  think  that  it  may  be,  but  it  would  be  so  slow  that 
by  the  time  it  would  be  done  the  capitalists  and  monied  men  would  have 
the  land  and  would  have  the  profit  that  the  poor  people  ought  to  have. 

Senator  Plumb.  You  mean  that  it  would  not  be  done  quickly  enought 

Mr.  Gregory    Yes. 

tSeu'dtor  Vlvmb,  Is  there  anything  further  you  wish  to  state  t 
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Mr.  GREaoRY.  Nothing  farther  than  to  impress  upon  yoa  as  far  asi 
possible  the  very  great  importance  of  their  beini^  something  done ;  also 
the  fact  that  if  we  depend  upon  private  capital  we  depend  on  it  to  make 
development  for  somebody  else  and  not  for  ourselves. 

Senator  Plumb.  You  may,  of  course,  supplement  what  you  have  said 
by  submitting  in  writing  any  data  that  you  think  will  throw  light  on 
the  subject. 

The  Chairman.  What  amount  of  land  do  the  people  here  generally 
have — how  large  are  the  farms  f 

.  Mr.  Gregory.  There  is  hardly  any  one  here  who  has  less  than  IGO 
acres.  As  to  the  fanners  I  think  it  will  be  fair  to  say  that  among  those 
who  came  early  ea-ch  man  would  have  about  320  acres  of  land,  because 
almost  all  of  them  took  a  homestead  and  pre-emption  claim  and  also  a 
timber  claim.  But  perhaps  at  the  present  time  that  would  not  be  the 
case.    Perhaps  160  acres  would  be  the  quantity. 

The  Chairman.  Are  you  aware  that  a  person  does  not  need  as  much 
irrigated  land  as  other  land  f 

Mr.  Gregory.  We  are  aware  that  a  person  can  make  a  good  living 
on  10  acrea  of  this  land. 

The  Chairman.  If  the  Government  did  not  do  this,  would  it  not  be 
practicable  for  the  i^eople  to  join  together  and  contribute  some  of  their 
land  toward  the  building  of  a  ditch  ? 

Mr.  Gregory.  If  we  could  get  the  men  to  supply  the  money  and  the 
crater  I  do  not  think  there  is  a  man  in  this  country  that  would  not  give 
SO  acres  out  of  his  100  to  get  water.  If  he  had  to  go  as  far  even  as  120 
^e  might  do  that^  but  we  do  not  think  it  is  just  to  the  people  to  require 
:,hat  of  them. 

The  Chairman.  I  did  not  allude  to  that,  but  whether  there  was  any 
wHy  out  of  the  diflficulty  except  the  Government  way. 

Mr.  Gregory.  There  is  that  way  that  1  have  just  spoken  of,  but  it  is 
i  very  hard  way. 

STATEMENT  OF  A.  T.  MOON,  OF  GARDEN  CITY. 

Senator  Plumb.  Where  do  you  reside? 

Mr.  Moon.  In  Garden  City,  Kans. 

Senator  PlItmb.  How  long  have  you  resided  here! 

Mr.  Moon.  Since  the  spring  of  1885. 

Senator  Plumb.  What  is  your  business? 

Mr.  Moon.  I  am  engaged  in  the  ice  business. 

Senator  Plumb.  Have  you  given  some  attention  to  the  question  of 
bhe  artificial  water  supply  in  this  section  of  the  country? 

Ml.  Moon.  I  have  had  no  great  experience  in  irrigation,  but  as  to 
his  question  of  obtaining  water  from  the  subterranean  supply  I  have 
jiade  some  little  experiments  in  the  way  of  excavating  an  ice  pond  and 
l^ot  information  in  tliat  way. 

Senator  Plumb.  State  what  your  information  is. 

Mr.  Moon.  In  the  winter  of  1886  I  excavated  a  pond  on  what  is 
cnown  as  the  first  bottom.  The  pond  contains  about  2A  acres,  and 
he  excavation  is  an  average  depth  of  about  3  feet.  We  took  oft'  all 
:he  surplus  down  to  the  sand.  It  was  perfectly  dry  and  easily  worked 
intil  we  came  to  the  sand.  When  we  came  to  that  the  water  rose  and 
nade  it  very  muddy  and  hard  to  work.  We  did  not  get  it  so  deep  as 
re  intended  to  get  it. 

That  ix)nd  is  supplied  from  a  natural  lake  about  a  half  mile  above. 
Oie  bottom  of  the  natural  lake  is  probably  a  foot  below  tVxe  «»^w^\\vV\i^ 
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river.  There  is  a  continual  stream  flowing  all  the  year  roand.  The 
volume  of  the  stream  varies  a  little  every  season.  It  is  about  the  lowest 
now  that  we  have  ever  seen  it.  In  the  dry  season  it  does  not  flow  as 
much  as  in  the  8i)ring  or  in  the  wet  season,  but  it  ha«  never  been  known 
to  go  dry.  I  filled  this  ice  pond  from  the  branch  which  flows  down 
from  the  natural  pond  above.    The  fall  is  sufficient. 

Senator  Plumb.  Would  there  be  any  difficulty  in  digging  it  out  to 
the  depth  of  10  or  15  feet,  and  getting  out  the  sand  f 

Mr.  Moon.  Yes;  I  think  there  would  be  some  difficulty  in  doing  that. 

Senator  Plumb.  Does  the  sand  flow  with  the  water  ? 

Mr.  Moon.  It  does  to  some  extent,  but  not  very  much. 

Senator  Plumb.  It  is  not  a  quicksand,  then  t 

Mr.  Moon.  Ko  ;  I  would  not  call  it  that. 

Senator  Plumb.  Is  there  gravel  in  it  ? 

Mr.  Moon.  There  is  some  gravel,  but  we  drove  through  it  with  teams. 
Further  excavation  may  be  possible  there,  but  we  did  not  make  it. 

Senator  Plumb.  You  think  the  water  in  this  lake  or  pond  is  got  by 
flowage  from  the  lake  above  f 

Mr.  Moon.  There  are  some  who  think  the  lake  above  is  supplied  by 
a  spring,  but  I  do  not  see  why  wo  should  have  a  spring  in  the  middle 
of  a  lake-bed.    It  looks  to  me  as  if  it  came  from  the  level  of  the  river. 

Senator  Plumb.  Does  that  water  from  the  lake  above  flow  in  a  channel, 
or  is  it  a  general  sheet  of  water  following  the  trend  of  the  river  t 

Mr.  Moon.  The  channel  follows  the  trend  of  the  river.  This  natural 
channel  looks  as  if  it  had  been  cut  out  some  time  by  the  river.  It  was 
probably  an  arm  of  the  river.  I  have  dug  down  on  the  east  side  of  the 
lake,  and  I  find  this  samo  sheet  of  sand  on  each  side,  which,  it  seems  to 
me,  did  away  with  the  theory  that  there  was  a  spring  in  the  lake. 

Senator  Plumb.  You  regard  it  as  settled  that  in  a  large  portion  of 
this  bottom  here  the  water  is  found  on  the  same  general  level  as  the 
bed  of  the  river  ? 

Mr.  Moon.  Yes ;  I  think  it  is  also  true  that  in  an  excavated  pond  the 
water  will  rise  higher  than  it  is  found  to  be  in  the  river. 

Senator  Plumb.  You  think  it  will  rise  above  the  level  of  the  water  in 
the  river  f 

Mr.  Moon.  Yes;  probably  by  capillary  attraction.  The  water  is 
higher  in  our  pond  than  in  the  river,  which  is  only  about  2  rods  dis- 
tant. 

Senator  Plumb.  How  much  higher  ? 

Mr.  Moon.  I  do  not  know  exactly  how  much,  but  I  know  it  rises 
higher.  Of  course  other  sources  contribute  to  it,  and  the  water  coming 
from  above  has  something  to  do  with  it. 

Senator  Jones.  How  much  higher  than  your  pond  is  the  natural  lake 
to  which  you  have  referred  ? 

Mr.  Moon.  About  5  or  5J  feet.  The  upper  end  of  it  is  from  a  mile  to 
a  mile  and  a  half  farther  up  the  river,  and  the  natural  fall  is  toward  the 
artificial  pond. 

The  committee  here  took  a  recess  of  an  hour,  after  which  the  session 
was  resumed}  the  same  members  being  in  attendance* 
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STATEMENT  OF  WILLIS  BBTANT,  OF  SCOTT  COUNTY. 

Senator  Plttmb.  Where  do  you  reside  ? 

Mr.  Bryant.  In  Scott  County ;  about  the  center  of  it. 

Senator  Plumb.  How  long  have  you  resided  there  ? 

Mr.  Bryant.  Three  years  and  a  half. 

Senator  Plumb.  Where  are  you  from  f 

Mr.  Bryant.  Montgomery  County,  iu  eastern  Kansas. 

Senator  Plumb.  Please  state  to  the  committee  the  result  of  your  ob- 
servation in  regard,  first,  to  the  necessity  for  an  artificial  supply  of 
water  in  this  section  of  the  country,  and  secondly,  as  to  the  method  by 
which  it  can  be  obtained. 

Mr.  Bryant.  There  is  no  doubt  but  that  they  need  a  little  more 
water  here ;  yet  they  have  raised  quite  a  considerable  crop  there  this 
year;  good  wheat,  very  good  oats  and  rye,  and  some  very  good  corn. 
With  a  little  assistance  in  the  way  of  artificial  water  they  would  have 
a  very  good  crop  there  this  year. 

Senator  Plumb.  What  is  the  annual  average  precipitation  in  your 
part  of  the  county  ? 

Mr.  Bryant.  About  14  inches,  I  think,  on  an  average. 

Senator  Plumb.  Not  more  than  thaf? 

Mr.  Bryant.  Ko  ;  it  runs  a  little  higher  some  years — as  high  as  18 
or  20  inches. 

Senator  Plumb.  About  how  high  has  it  been  this  year? 

Mr.  Bryant.  It  is  13  inches,  about. 

Senator  Plumb.  Is  it  distributed  pretty  evenly  ? 

Mr.  Bryant.  No  ;  the  rain  is  local  rather  than  general. 

Senator  Plumb.  Is  there  any  particular  part  of  the  county  that  from 
year  to  year  has  more  than  any  other  part?  Is  there  more  precipitatioa 
along  the  streams  I 

Mr.  Bryant.  There  is  probably  a  little  more.  Last  season  a  better 
crop  was  raised  iu  the  north  part  of  the  county.  This  season  it  has 
been  pretty  generally  distributed  all  over. 

Senator  Plumb.  What  do  your  i)eople  chiefly  raise? 

Mr.  Bryant.  This  year  our  people  are  commencing  on  wheat. 

Senator  Plumb.  Is  it  a  fair  crop,  and  is  the  wheat  full  I 

Mr.  Bryant.  It  is  a  very  good  crop,  and  of  full  wheat. 

Senator  Plumb.  Have  they  tried  spring  wheat? 

Mr.  Bryant.  No.  In  addition  to  the  wheat,  they  have  rye  and  corn, 
and  cattle-corn.  They  have  also  some  alfalfa,  though  not  very  much. 
Early  potatoes  did  very  well  this  year. 

Senator  Plumb.  Please  state  the  result  of  your  observation  iu  regard 
to  the  chance  for  an  artificial  water  supply  ? 

Mr.  Bryant.  About  the  only  hope  that  our  people  look  for  is  the 
storage  of  the  rain-fall  and  the  assistance  of  the  Amazon  ditch  now  be- 
ing constructed,  which  will  irrigate  about  one-third  of  the  county. 

Senator  Plumb.  That  is  supplied  from  the  Arkansas  River  ? 

Mr.  Bryant.  Yes. 

Senator  Plumb.  If  you  get  all  the  water  you  can  irrigate  the  area 
you  have  named  ? 

Mr.  Bryant.  Yes;  engineers  are  now  surveying  with  the  view  of 
making  storage  reservoirs  to  take  care  of  the  water  that  comes  down 
in  the  fall  and  winter.  Some  have  an  idea  that  they  might  get  relief 
from  artesian  wells.     Nothing  of  that  kind  has  been  tried  there. 

Senator  Plumb.  At  what  depth  ht^-vq.  they  found  water  ^ 
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Mr.  Beyant.  At  50  feet  depth  in  the  towns.  It  is  pretty  mach  the 
same  all  the  way  round.    It  seems  to  be  sheet  water. 

Senator  Plumb.  That  is  found  all  around  the  valley  of  the  Arkansas 
Eiver  I 

Mr.  Bryant.  Yes. 

Senator  Plumb.  You  are  on  the  water-shed  of  the  Smoky  Hillt 

Mr.  Bryant.  Yes. 

Senator  Plumb.  From  what  direction  must  the  artificial  water  sup- 
ply come  t 

Mr.  Bryant.  From  the  Arkansas  Kiver. 


STATEMENT  OF  J.  A.  WILSON,  OF  KEAENET  COUNTY. 

Senator  Plumb.  Where  do  you  reside  t 

Mr.  Wilson.  In  Kearney  County,  Kans. 

Senator  Plumb.  That  is  the  county  adjoining  this! 

Mr.  Wilson.  Yes ;  on  the  west. 

, Senator  Plumb.  How  long  have  you  resided  there! 

Mr.  Wilson.  Two  years. 

Senator  Plumb.  Please  state  to  the  committee  the  result  of  your  obser- 
vation in  regard  to  the  necessity  for  an  artificial  supply  and  the  source 
from  which  it  might  be  obtained,  as  well  as  the  method  of  obtaining  it. 

Mr.  Wilson.  1  have  seen  tbe  irrigation  from  the  ditches  within  reach 
of  th^  Arkansas  valley  proper,  and  have  also  noticed  the  natural  fall  of 
water.  My  idea  is  that  the  best  agricultural  country  could  be  reached 
by  storing  the  waste  water  that  passes  through  the  draws. 

Senator  Plumb.  "You  mean  what  falls  on  the  hills,  on  the  surface  of 
tbe  earth  ? 

Mr.  Wilson.  Yes. 

Senator  Plumb.  Is  the  topography  of  the  country  such  that  storage 
could  be  carried  on  on  a  large  scale  I 

Mr.  Wilson.  It  seems  to  me  that  it  is.  There  are  large  **draws,"  some 
of  which  are  a  mile  wide,  and  the  water  could  be  stored  there  soas  tc 
give  a  surface  reservoir  of  50  to  100  acres  perhaps. 

Senator  Plumb.  What  you  speak  of  as  a  '^draw'^  is  what  we  know 
generally  as  a  ravine,  is  it  ? 

Mr.  Wilson.  Yes. 

Senator  Plumb.  You  mean  that  by  closing  the  mouths  of  those  ra- 
vines or  draws,  and  getting  the  water  naturally  belonging  to  them, 
you  would  get  enough  water  to  aid  materially  in  irrigation  t 

Mr.  Wilson.  I  think  so. 

Senator  Plumb.  At  what  time  is  this  water  to  be  had? 

Mr.  Wilson.  It  falls  in  the  early  spring,  except  during  the  last  season. 
I  notice  that  it  has  fallen  in  August  and  September  and  in  the  winter 
time.  More  falls  in  the  spring  and  fall  than  at  other  times.  There  has 
been  waste  water  that  has  washed  out  the  embankments  and  ditches 
several  times  this  last  season. 

Senator  Plumb.  Have  you  had  any  experience  with  artesian  water 
in  your  county  ? 

Mr.  Wilson.  No. 

Senator  Plumb.  Are  there  any  artesian  wells  in  your  county  f 

Mr.  Wilson.  Ko. 

Senator  Plumb.  Have  any  efforts  been  made  to  obtain  them  t 

Mr.  Wilson.  No. 
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Senator  Plumb.  What  reliance  can  be  placed  upon  the  water  in  the 
Arkansas  Biver? 

Mr.  Wilson.  From  what  I  have  heard  others  say,  they  have  now  a 
greater  slope  of  country  subject  to  irrigation  than  the  surface  supply 
of  water  will  warrant. 

Senator  Plumb.  That  is,  the  present  ditches  can  not  supply  the  lands 
that  lie  under  them  ? 

Mr.  Wilson.  No. 

Senator  Plumb.  Is  that  because  of  the  short  supply  of  water  in  the 
rivers  this  year  compared  with  former  years? 

Mr.  Wilson.  The  two  seasons  that  I  have  been  here  they  have  had 
failures  of  crops  for  want  of  water. 

Senator  Plumb.  What,  in  your  opinion,  is  the  occasion  of  there  not 
being  sufficient  water? 

Mr.  Wilson.  There  not  being  sufficient  rain-fall,  or  there  having  been 
a  limited  snow-fall  in  the  mountains. 

Senator  Plumb.  Is  there  any  other  suggestion  you  wish  to  make  on 
this  subject  ? 

Mr.  Wilson.  I  will  only  state  that  I  am  enthusiastic  on  this  theory 
of  the  reservoir  system.  We  have  great  natural  advantages  by  reason 
of  the  natural  fall  of  slope  of  the  land,  and  the  ravines  or  draws.  I  be- 
lieve the  water  could  be  very  easily  stored  in  sufficient  quantities  to  irri- 
gate the  land. 

Senator  Plumb.  What  proportion  of  the  land  do  you  think  would  be 
irrigated  by  storing  the  water  which  is  the  result  of  storms  at  seasons 
of  the  year  other  than  the  growing  season ;  that  is,  what  proportion  of 
the  water  that  descends  goes  to  waste  in  the  season  of  the  year  when  it 
is  not  needed  for  irrigating  the  crops  ? 

Mr.  Wilson.  I  think  there  is  sufficient  to  irrigate  all  the  land. 

Senator  Plumb.  You  think  the  annual  precipitation  is  sufficient  if  it 
could  only  be  used  at  the  proper  season  of  the  year  f 

Mr.  Wilson.  I  think  so. 

Mr.  Clark.  I  should  like  to  have  the  privilege  of  asking  a  question. 
I  wish  to  ask  Mr.  Wilson  by  what  means  he  would  lift  the  water  out  of 
a  low  draw  to  irrigate  the  table-lands  above  1 

Mr.  Wilson.  I  would  not  undertake  to  irrigate  the  lands  above.  I 
would  irrigate  the  lands  below.  I  suppose  that  that  water  to  be  carried 
out  and  utilized  to  the  best  advantage  should  be  carried  out  in  hard 
tiles.  The  soil  is  all  sandy  around  here  and  absorbs  water  very  rapidly. 
To  conduct  it  out  overland  through  ditches  would  waste  a  considerable 
]>ortion  of  it.  I  think  the  water  should  always  be  taken  out  from  the 
bottom,  so  that  you  could  utilize  all  the  water  in  the  mountain  lakes  or 
reservoirs,  and  that  it  should  be  taken  out  by  means  of  hard  tiling,  with 
proper  machinery  for  shutting  it  off  at  the  proper  times. 

Mr.  Clark.  Then  you  do  not  expect  to  irrigate  the  small  valley  below 
the  draw  ? 

Mr.  Wilson.  We  have  a  natural  fall  in  this  country  of  8  or  9  feet  to 
the  mile. 

Mr.  Clark.  Is  it  a  fact  that  if  you  took  it  along  the  river  or  stream 
in  this  country  where  the  draws  come  in,  and  were  to  carry  it  by  a 
flume,  each  half  mile  you  would  come  to  another  draw — if  so,  how  would 
you  pass  over  that  draw  ? 

Mr.  Wilson.  A  system  of  reservoirs  would,  I  suppose,  have  to  be  ar- 
rangedfor,  to  accommodate  the  country,  and  if  they  struck  another  draw 
tbejT  would  have  to  arrange  to  get  a  fall  of  2  or  3  feet)  for  the  ws^t^v^ 
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Senator  Jones.  There  is  no  practical  difficulty  in  that.  Everywhere 
water  is  carried  in  flumes  above  water-courses. 

Mr.  Wilson.  If  water  is  carried  by  proper  machinery  so  that  it  will 
not  be  wasted  by  absorption  and  evaporation  it  can  be  carried  to  the 
proper  place. 


STATEMENT  OE  W.  E.  HXTTCHIHSON,  OE  ULTSSES,  OEAITT  COUNTT. 

Senator  Plumb.  Where  do  you  reside! 

Mr.  Hutchison.  In  Grant  County. 

Senator  Plumb.  In  what  part? 

Mr.  Hutchison.  At  Ulysses. 

Senator  Plumb.  How  near  are  you  to  the  Arkansas  River  f , 

Mr.  Hutchison.  The  northern  part  of  our  county  is  12  miles  from 
the  Arkansas. 

Senator  Plumb.  Please  state  to  the  committee  the  result  of  your  ob- 
servation ;  first,  as  to  the  necessity  for  an  artificial  supply  of  water  in 
your  county,  and,  secondly,  your  view  as  to  the  source  from  which  that 
supply  must  come  if  it  is  to  be  obtained. 

Mr.  Hutchison.  I  have  been  in  Grant  County  two  years,  and  I  see 
the  need  of  having  something  to  help  out  the  crops.  We  have  an 
early  spring.  A  superabundance  ol  water  comes  along  then ;  in 
July  and  August  we  have  little  or  no  water.  There  is  great  need  of*an 
artificial  supply.  My  idea  is  that  we  will  have  to  get  that  from  the  Ar- 
kansas. It  is  very  shallow  to  water  in  our  county,  and  probably  an  ar- 
tesian system  would  have  to  go  deeper  than  in  other  places. 

Senator  Plumb.  How  deep  do  you  have  to  go  for  water  f 

Mr.  Hutchison.  On  the  west  half  of  the  county  about  40  feet,  and 
on  the  east  half  about  100. 

Senator  Plumb.  Is  there  an  ample  supply  then  f 

Mr.  Hutchison.  Yes.  Some  people  say  that  in  digging  wells  the 
augur  would  drop  1 J  feet,  and  sometimes  as  much  as  6  feet. 

Senator  Plumb.  Does  the  water  rise  pretty  well  up  in  the  well  ? 

Mr.  Hutchison.  Quite  a  distance. 

Senator  Plumb.  There  have  been  no  artesian  wells  dug  in  your 
county  ? 

Mr.  Hutchison.  No.  The  sand  hills  lie  between  us  and  the  Arkan- 
sas and  there  might  be  difl&culty  in  getting  the  water  across,  though 
not  a  great  deal,  1  think. 

Senator  Plumb.  What  success  have  your  people  had  with  their 
crops'? 

Mr.  Hutchison.  The  crops  are  only  a  partial  success.  This  year 
we  have  not  had  half  a  crop. 

Senator  Plumb.  What  is  your  principal  crop  ? 

Mr.  Hutchison.  Corn.  We  raise  oats  sometimes.  Alfalfa  does 
well  in  the  wet  part  of  the  season,  but  it  is  no  good  after  the  dry  season 
commences. 

Senator  Plumb.  Have  you  tried  sorghUm,  cattle-corn,  or  other  fod- 
der crops  f 

Mr.  Hutchison.  Yes. 

Senator  Plumb.  So  far  as  any  known  fact  is  concerned,  your  reliance 
is  on  the  Arkansas  Eiver  ? 

Mr.  Hutchison.  Principally.    We  have  two  streams,  the  Cimarron 

aoil  Bear  Creek,  from  which  water  is  easily  obtained  and  we  have  often 

f bought  of  making  reservoirs  a.iid  retaining  the  water  wh^n  theiAJ  yf^ 
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fiiu  excess  of  it.    Bear  Oreek  could  proLably  supply  all  our  county.    It 
^ould  be  down  grade.  «i  ' 

Senator  Plumb.  Is  there  anything  further  you  wish  to  say  f 

Mr.  Hutchison.  I  do  not  think  there  is. 


STATEMEirr  OF  J.  G.  OUT,  OF  HAMILTON  GOUITrT. 

Senator  Plumb.  You  reside  in  Hamilton  County,  I  believe? 

Mr.  Guy.  Yes. 

Senator  Plumb.  How  long  have  you  resided  there? 

Mr.  Guy.  Between  one  and  two  years. 

Senator  Plumb.  Where  were  you  from,  originally  ? 

Mr.  Guy.  From  Missouri. 

Senator  Plumb.  In  what  part  of  the  county  do  you  live  f 

Mr.  Guy.  At  Syracuse,  in  the  center  of  the  county. 

Senator  Plumb.  Please  state  the  result  of  your  observation  as  to  the 
necessity  for  an  artificial  water  supply  in  that  county,  and  the  result  of 
your  observation  as  to  the  best  method  of  getting  it. 

Mr.  Guy.  My  view  of  the  necessity  of  getting  a  water  supply  is  very 
decided.  We  have  a  little  over  half  a  million  acres  of  arable  land  in 
that  county  that  is  susceptible  of  irrigation,  with  water ;  and  without 
water  it  is  almost  worthless.  We  have  about  70,000  acres  running 
through  the  center  of  the  county  that  could  not  be  irrigated.  In  the 
western  part  of  the  county  we  havT*  good  artesian  wells  to  the  depth  of 
300  feet,  but  I  do  not  think  they  would  be  sufficient  to  irrigate  any 
considerable  amount  of  laud  for  agricultural  purposes. 

Senator  Plumb.  How  many  wells  have  been  sunk  there  ? 

Mr.  Guy.  I  think  two  or  three. 

Senator  Plumb.  What  is  the  flow  from  those? 

Mr.  Guy.  I  do  not  know.  They  are  in  the  western  part  of  the  county, 
in  the  town  of  Ooolidge. 

Senator  Plumb.  What,  in  your  judgment,  is  to  be  the  source  of  sup- 
l>ly  for  artificial  water  ? 

Mr.  Guy.  Our  opinion  there  generally  is  that  the  only  really  practi- 
cable plan  would  be  that  of  storage  reservoirs. 

Senator  Plumb.  Taking  the  water  out  at  the  time  that  there  was  an 
abundance  of  it,  and  storing  it  ? 

Mr.  Guy.  Yes ;  principally. 

Senator  Plumb.  And  also  storing  that  which  fell  during  the  season 
of  the  year  when  there  was  no  need  of  the  water  ? 

Mr.  Guy.  Yes.  There  are  times  in  the  year  when  a  great  deal  of 
water  runs  down  the  Arkansas  Eiver,  and  during  that  time  we  might 
store  it  in  the  reservoirs.  In  that  county  there  is  a  sheet  of  water  that 
underlies  all  the  bottom  land.  You  can  obtain  it  by  boring,  digging, 
or  driving,  at  from  12  to  15  feet  from  the  bottom.  That  supi)ly  is  sup- 
posed to  be  inexhaustible,  though  we  have  no  information  on  the  sub- 
ject 

Senator  Plumb.  Those  two  sources,  then — the  water  that  flows  under 
the  surface  along  the  Arkansas  bottom,  and  that  which  is  a  result  of 
precipitation  and  flows  down  the  Arkansas  River  during  the  season — 
would  be  the  two  sources  of  supply  ? 

Mr.  Guy.  Yes. 

Senator  Plumb.  Does  the  topography  of  the  country  afford  places 
for  storage  to  irrigate  the  (county  ? 

Mr.  Guy.  Yes.    Along  the  course  of  the  river  t\iet^  aixe^  \OTVtt\3kS»\wi^ 
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ravines  that  might  be  filled  from  the  river.  About  3  miles  from  the 
river  you  come  across  a  nice  level  plateau — a  beantiful  country  with  an 
excellent  quality  of  soiL  I  believe  that  is  a  better  quality  of  soil  than 
the  soil  on  the  bottoms. 

Senator  Plumb.  Are  there  natural  depressions  on  the  elevated  table- 
lands I 

Mr.  Guy.  Yes ;  although  these  storage  places  would  have  to  be  made 
some  distance  above  and  the  water  conducted  down. 

Senator  Plumb.  Is  the  land  in  your  county  chiefly  entered  t 

Mr.  Guy.  No  ;  I  do  not  think  there  is  one-half  of  the  county  that  has 
been  entered  and  proved  up. 

Senator  Plumb.  I  do  not  mean  the  final  proof,  but  the  quantity  of 
land  on  which  filings  have  been  made.  You  know  that  when  a  man  gets 
a  piece  of  laud  and  files  his  claim  for  homestead  entry,  that  is  called 
an  "  entry.''    Most  of  those  lands  have  been  filed  on,  I  suppose! 

Mr.  Guy.  Yes. 

Senator  Plumb.  Have  the  parties  left  there  t 

Mr.  Guy.  Yes.  A  few  years  ago  we  had  four  or  five  thousand ;  to- 
day we  have  not  two  thousand. 

Senator  Plumb.  Do  you  think  the  people  have  finally  abandoned  the 
laud? 

Mr.  Guy.  They  have  gone  away  to  seek  employment — to  get  a  liveli- 
hood. They  could  not  raise  a  sufficient  amount  of  crops  to  sustain 
them.  They  took  the  land  in  good  faith,  and  have  tried  very  hard  to 
remain  there. 

Senator  Plumb.  You  think,  then,  that  those  people  mean  to  come 
back? 

Mr.  Guy.  They  mean  to  come  back  if  provision  could  be  made  by 
which  they  could  make  a  living.  I  have  never  seen  a  man  go  because 
he  wanted  to  go,  but  because  he  was  compelled  to  go;  he  had  to  make 
a  living. 

Senator  Plumb.  There  is  no  doubt  about  the  country  being  goodjf 
you  had  the  water, 

Mr.  Guy.  We  have  a  good  country,  and  only  lack  water. 

Senator  Plumb.  Have  you  any  further  suggestions  to  make  to  the 
committee  on  this  subject? 

Mr.  Guy.  I  have  no  suggestions  further  than  this,  that  the  project  is 
too  great  for  private  enterprise,  and  if  the  Government  will  appro- 
propriate  as  much  money  toward  bringing  those  lands  into  cultivation 
as  they  have  appropriated  for  reclaiming  the  swamp  lands  along  the 
various  rivers  of  the  country,  I  think  we  can  have  in  southwestern 
Kansas  one  of  the  best  countries  in  the  world. 


STATEMENT  OF  H.  K.  LESTEB,  OF  STEAGUSE. 

Senator  Plumb.  Where  do  you  reside  ? 
Mr.  Lester.  At  Syracuse,  Hamilton  County,  Kans. 
Senator  Plumb.  When  did  you  go  there  ? 
Mr.  Lester.  In  June,  1873. 

Senator  Plumb.  You  are  one  of  the  original  Syracuse  colonists  t 
Mr.  Lester.  Yes. 

Senator  Plumb.  How  many  are  left  of  the  original  colony! 
Mr.  Lester.  Three  families. 
Senator  Plumb,  Out  of  how  many  ? 
Mr,  Lester.  There  were  origmaW^  tv^e^wX^^-^^^^^mvUes^ 
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Senator  Plumb.  When  did  they  commencB  leaving? 

Mr.  Lester..  It  must  have  been  in  the  fall  of  1875  that  they  began 
to  go. 

Senator  Plumb.  You  have  had  the  benefit  of  sixteen  years'  residence 
in  that  country.  What  do  you  say  as  to  the  necessity  of  an  artificial 
supply  of  water  in  order  to  make  agriculture  possible  f 

Mr.  Lester.  I  am  satisfied  that  eventually  the  country  will  be  all 
right  without  irrigation,  but  that  there  is  a  necessity  for  it  now. 

Senator  Plumb.  What,  according  to  your  observation,  will  be  the 
most  natural  or  the  main  source  of  supply  for  that  irrigation  ? 

Mr.  Lester.  If  it  were  in  accordance  with  the  existing  laws  of 
Colorado,  I  should  say  that  one  great  source  of  supply  would  be  the 
Arkansas  Kiver  and  the  establishment  of  a  system  of  reservoirs.  Dur- 
ing the  sixteen  years  that  I  have  been  there  I  have  not  seen  the  river 
so  low  as  at  present,  unless  it  was  in  1883,  and  last  year.  In  other 
years  it  has  seemed  to  me  there  was  an  abundance  of  water  in  the 
river  for  all  practical  purposes.  In  regard  to  the  formation  of  those 
reservoirs,  I  have  on  several  occasions  seen  the  river  at  Syracuse  when 
over  160  acres  of  land  would  be  overflowed  with  water  to  an  average 
depth  of  2  feet,  from  the  rains  that  came  down  the  creek  at  Syracuse. 
It  seems  to  me  possible  that  such  water  might  be  used.  There  might 
be  a  system  of  storage  to  hold  that  water.  Not  at  that  place  alone  ; 
but  creeks  abound  there;  and  at  Highland,  about  16  miles  northeast  of 
Syracuse,  Mr.  Hadley  told  me  that  he  saw  from  300  to  400  acres  of 
water  in  the  depression,  and  it  looked  like  a  lake.  All  the  water  holes 
are  probably  filled  now. 

Senator  Plumb.  Has  there  J3een  any  modification  of  climate  since  you 
have  been  in  that  country  f 

Mr.  Lester.  The  most  that  I  have  remarked  is  the  growth  of  vege- 
tation over  the  sand  hills.  Those  were  entirely  bare,  or  the  major  por- 
tion of  them  were,  when  I  went  there.  They  are  now  covered  with  vege- 
tation. The  rain-fall,  I  think,  is  also  better  distributed.  One  farmer  I 
know  raised  30  bushels  of  wheat  to  the  acre  a  little  north  of  Syracuse. 

Senator  Plumb.  You  think,  then,  that  in  the  average  of  the  years 
since  you  first  went  to  this  county  there  has  been  a  better  distribution 
of  rain-fall  than  when  you  first  went  there  1 

Mr.  Lester.  I  think  so,  and  that  is  the  trouble  with  rain-fall ;  it  is 
not  that  the  quantity  is  too  great  so  much  as  that  the  distribution  is 
defective. 

Senator  Plumb.  Do  you  know  what  the  average  rain-fall  is  in  that 
county  t 

Mr.  Lester.  I  do  not  remember.  The  first  ten  years  after  I  went 
there  we  never  had  a  rain  in  January  or  February,  to  my  knowledge, 
but  of  late  years  we  have  begun  to  have  rains  then. 

STATEMENT  OF  E.  L.  HALL,  OF  FINNEY  COUNTY. 

Senator  Plumb.  Where  do  you  reside  1 

Mr.  Hall.  In  Finney  County,  about  a  mile  and  a  half  from  here. 
Senator  J*lumb.  Where  did  you  come  from  ? 
Mr.  Hall.  From  Ohio  and  Indiana. 

Senator  Plumb.  You  have  been  engaged  in  farming  since  you  have 
been  here  f 

Mr.  Hall.  Yes. 

Senator  Plumb.  Are  you  under  ditch  f 

Mr.  Hall.  Yes. 
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Senator  Plumb.  Please  state  to  the  committee  as  briefly  as  you  rea- 
sonably can  the  necessity  for  irrigation  and  your  judgment  as  to  the 
means  of  getting  it, 

Mr.  Hall.  In  the  fall  of  1885  I  came  to  this  county  to  look  up  a 
new  location.  I  took  in  several  of  the  Western  States  in  mv  examina- 
tion.  I  entered  some  land  in  Scott  Coiinty,  about  35  or  40  miles  north 
of  here.  It  was  good  valley  land  and  I  thought  I  could  make  a  good 
farm  of  it.  I  intended  putting  about  40  acres  of  it  into  orchards.  I 
commenced  digging  a  well  and  got  moisture  3  or  4  feet  down,  but  from 
that  down  it  was  as  dry  as  dust.  I  made  up  my  mind  that  I  had  made  a 
failure.  The  older  a  tree  gets  the  more  water  it  requires.  I  abandoned 
that  thing  at  once  and  came  here  on  the  ditch.  On  a  ditch  I  can  raise 
any  kind  of  vegetables  or  grain  or  anything  else,  while  away  from  a 
ditch  nothing  of  any  account  can  be  raised.  A  man  might  possihly 
keep  stock  by  the  stuff  he  raises  there,  but  that  is  all. 

Senator  Plumb.  Does  the  moisture  from  the  irrigation  penetrnte 
deeper  than  it  did  originally  ? 

Mr.  Hall.  If  you  irrigate  a  piece  of  land  one  year  it  does  not  need 
so  much  moisture  the  next  year. 

Senator  Plumb.  You  do  not  know  whether  the  water  penetrates  the 
subsoil  ? 

Mr.  Hall.  It  will  go  down  to  the  sand  below. 

Senator  Pi^umb.  How  about  the  u))land? 

Mr.  Hall.  I  do  not  think  it  will  affect  the  upland. 

Senator  Plumb.  Your  observation  is,  then,  that  irrigation  is  needed 
here? 

Mr.  Hall.  Yes. 

Senator  Plumb.  What  do  you  say  as  to  the  means  of  providing  it? 

Mr.  Hall.  It  appears  to  me  that  there  might  be  some  arrangement 
made  with  the  State  of  Colorado  by  the  United  States  to  store  that 
water  if  the  United  States  Government  were  to  control  it.  Plenty  of 
water  comes  down  this  Arkansas  River  to  irrigate  this  whole  country, 
and  yet  it  goes  to  waste  now. 

Senator  Plumb.  Do  you  think  enough  went  down  this  season  f 

Mr.  Hall.  This  season  the  river  has  been  up  four  or  five  differeut 
times,  full,  nearly  to  the  bank.  The  ditcli  I  have  been  on  will  irrigate 
perhaps  3,000  or  4,000  acres  of  land,  and  enough  water  goes  down  that 
river  in  one  day  to  fill  this  ditch  for  a  whole  year,  I  think. 

Senator  Plumb.  That  is  your  judgment  as  to  the  source  of  supply  pf 
water  for  irrigation  If 

Mr.  Hall.  Yes ;  I  think  there  is  plenty  of  water  that  can  be  stored 
in  one  place  or  another  to  answer  every  purpose  here,  and  make  this  a 
great  country. 

Senator  Plumb.  Is  there  anything  further  you  wish  to  say  on  the 
subject  ? 

Mr.  Hall.  I  believe  not. 

STATEMENT  OF  T.  J.  JONES,  OF  GARDEN  CITY. 

Senator  Plumb.  Where  do  you  reside  ? 
Mr.  Jones.  At  Garden  City,  Kans. 
Senator  Plumb.  How  long  have  you  resided  here  ? 
Mr.  Jones.  Eleven  years. 

Senator  Plumb.  How  long  have  you  lived  in  Kansas  Y 
Mv.  Jones.  Twenty-three  years.    I  first  came  to  this  valley  as  mail- 
ageut  on  the  road,  sixteen  years  ago  \^^\>  ^\)t\w^. 
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Senator  Plumb.  You  have  lived  in  this  country  nearly  ever  since  it 
was  settled,  I  suppose  ? 

Mr.  Joi^ES.  Yes  5  I  was  one  of  the  first  four  or  five  persons  that  came 
here. 

Senator  Plumb.  Please  state  to  the  committee,  in  your  own  way,  the 
necessity  of  irrigation,  and  your  view  as  to  the  method  by  which  that 
object  can  be  obtained? 

Mr.  Joi^ES.  I  soon  found  out  that  we  could  not  raise  crops  here  suc- 
cessfully and  rely  upon  having  them  every  year,  without  some  artificial 
supply  of  water.  Some  yearswe  could  get  good  crops  of  onekind  by  plant- 
ing early.  We  might  get  early  corn,  for  instance,  by  planting  early,  but 
we  could  not  depend  on  it.  I  made  up  my  mind  that  we  could  save  some 
of  the  water.  1  have  built  over  500  miles  of  ditches  in  this  and  ad- 
jacent counties  already.  That  is,  I  projected  them  and  helped  to  build 
them.  We  have  not  water  enough  now  to  warrant  our  building  any 
more  or  even  keeping  up  the  repairs  on  those  we  have. 

Senator  Plumb.  The  Arkansas  Kiver  is  the  source  of  sux>ply  ? 

Mr.  Jones.  Yes ;  when  it  does  supply. 

Senator  Plumb.  What  is  the  occasion  of  the  lack  of  supply  from  the 
Arkansas  this  year? 

Mr.  Jones.  The  defective  supply  of  snow  on  the  mountains  and 
very  light  rains.  When  we  have  a  big  rain  above  it  comes  down  in  im- 
mense quantities  and  passes  away.  If  it  cfime  steadily  we  have  an 
abundance  of  water  to  irrigate  the  whole  country  here. 

Senator  Plumb.  If  the  waste  water  were  saved  would  it  supply  the 
ditches  ? 

Mr.  Jones.  I  believe  it  would  supply  all  the  ditches  and  all  the  land 
adjacent  for  100  miles  each  side  of  the  one-hundredth  meridian.  Then 
I  tiiink  that  much  of  it  goes  to  waste  by  seepage  through  the  country. 
it  is  about  fifty  miles  wide,  probably. 

Senator  Plumb.  Is  that  the  uniform  width  ? 

Mr.  Jones.  No;  but  an  average  width.  It  runs  from  70  to  30  miles, 
as  nearly  as  we  can  tell. 

Senator  Plumb.  That  would  require,  of  course,  many  more  ditches 
than  there  now  are? 

Mr.  Jones.  Yes. 

Senator  Plumb.  What  amount  of  land  could  be  irrigated  by  the  ex- 
isting ditches  if  the  water  were  abundant  ? 

Mr,  Jones.  I  can  not  say  as  to  the  number  of  acres,  but  I  should 
think  about  twenty  or  twenty-four  townships  could  be  watered  b3^  ex- 
tending the  laterals  from  the  present  ditches. 

Senator  Plumb.  By  the  present  water  supply  ? 

Mr.  Jones.  By  the  present  water  capacity  of  the  ditches — not  by  the 
supply. 

Senator  Plumb.  Do  you  mean  Government  towushii)s,  or  municipal 
townships  f 

Mr.  Jones.  Government  townships. 

Senator  Plumb.  What  proportion  of  a  county? 

Mr.  Jones.  One-half  of  a  good  sized  county  I 

Sen.itor  Plumb.  Are  any  of  the  ditches  now  in  existence  giving  a 
full  supply  of  water  I 

Mr.  Jones.  None ;  not  all  the  season.    If  we  had  some  way  to  bring 
water  across  the  line  from  Colorado — if  our  Colorado  neighbors  would 
divide  with  us — I  think  we  could  have  a  good  deal  more.     Somebody 
has  said  that  it  was  unlawful,  according  to  the  law  of  CJo\oTav\c^^\.v>  V^\\\\^ 
water  across  the  line.    I  do  not  think  that  is  so.    If  tbe  IjoVoyaOlo  \V\VviN\\i^ 
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had  given  ns  a  prior  right  we  would  have  had  abandance.  The  Oolorado 
ditches  that  have  been  lately  built  have  been  taking  the  supply  of  water. 
I  have  been  up  and  down  a  good  deal,  and  have  l^n  making  close  ob- 
servation of  that  fact. 

Senator  Plumb.  Then  your  suggestion  of  the  plan  to  meet  this  diffi- 
culty is  the  storing  of  the  water  at  the  time  that  it  flows  down,  unused  t 

Mr.  Jones.  Yes. 

Senator  Plumb.  State  how  you  would  get  reservoirs. 

Mr.  Jones.  There  are  several  ways  of  getting  water :  one  by  taking 
it  from  beneath  the  surface,  another  by  rain-fall  as  it  reaches  the  grooud, 
and  the  other  by  getting  it  from  the  river.  As  to  taking  out  the  water 
from  the  river,  I  believe  that  can  be  done,  but  many  people  do  not  un- 
derstand how  much  water  is  needed  to  irrigate  land.  The  land  here  is 
sandy,  and  it  would  take  a  good  deal  of  water  to  8upi)ly  it.  Auother 
great  objection  to  building  a  canal,  or  something  to  get  the  water  out 
with,  is  that  the  quicksand  makes  it  very  difficult  to  keep  it.  It  would 
have  to  be  walled  with  a  still  wall. 

Senator  Plumb.  That  only  relates  to  the  expense  and  time  of  gettiu^it. 

Mr.  Jones.  Yes.  Thatishardlytheproperwaytogetthewater,Ithink. 
The  other  way  I  mentioned  is  by  building  dams  across  the  ravines,  etc 
The  first  year  or  two  the  seepage  is  very  great,  but  after  a  few  years  of 
holding  the  water  the  evaporation  will  soon  become  slight.  I  think 
the  farmers  would  in  that  way  save  themselves  a  great  deal  of  hard- 
ship. 

Senator  Plumb.  Is  the  configuration  of  the  country  such  as  that  on 
the  upper  level  there  would  be  facilities  for  natural  storagef 

Mr.  Jones.  Yes ;  the  table  land  comes  up  to  a,  point.  The  highest 
point  in  it  is  a  backbone  that  averages  from  1  mile  to  5  miles  wide.  If 
water  could,  be  stored  or  gathered  from  there  in  these  little  ravines  that 
come  down,  a  great  deal  of  irrigation  could  be  had  from  below.  Yoa 
would  get  sufficient  water  for  the  pipe,  but  not  sufficient  to  water  the 
country. 

Senator  Plumb.  Many  incidental  advantages  would  grow  out  of  that; 
for  example,  the  facility  it  would  offer  for  the  planting  and  growth  oi 
trees. 

Mr.  Jones.  Yes ;  and  the  precipitation  would  be  so  great  that  we 
would  have  more  rains. 

Senator  Plumb.  What  do  you  think  of  having  reservoirs  to  catch 
the  surplus  waters  of  the  Arkansas  Eiver  ? 

Mr.  Jones.  Every  man  in  this  country  will  acknowledge  that  the 
rains  do  not  penetrate  down  to  this  sheet-water.  It  only  wets  down 
from  3  to  6  feet.  All  must  concede  then  that  the  water  comes  lix)m  the 
mountains.  Instead  of  trenching  and  getting  it  out  of  the  bowels  of 
the  earth,  you  must  gather  it  where  it  is  kept,  and  take  it  out  on  the 
highest  lands  and  distribute  in  that  way.  In  that  way  we  all  can  have 
water  and  abundance  of  it. 

Senator  Plumb.  These  reservoirs,  in  order  to  answer  the  purposes  of 
distribution,  would  be  mainly  on  the  highlands  f 

Mr.  Jones.  Yes. 

Senator  Plumb.  Would  you  carry  the  waters  up  on  the  ridges  and 
distribute  them  from  there  to  the  valleys  ? 

Mr.  Jones.  Yes.    If  you  have  a  bird  in  the  hand  it  is  better  to  hold 

on  to  him  than  to  let  him  go  with  the  expectation  that  he  can  be  caught 

again.    If  you  get  the  sediment  settled  the  seepage  after  a  year  or  two 

will  be  very  slight.    We  have  to  wait  until  we  get  an  overflow  of  the 

liver  in  order  to  get  the  ditckea  iiWed, 
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Senator  Plumb.  Is  that  sediment  also  carried  onto  the  soil  ? 

Mr.  Jones.  Yes;  it  is  very  fertile  and  distributes  itself  very  nicely. 
It  is  eqnal  to  a  coating  of  manure. 

Senator  Plumb.  Is  there  anything  else  you  would  like  to  say  on  this 
subject. 

Mr.  Jones.  It  appears  to  me  that  there  is  only  one  practical  way  for 
the  Government  to  do  in  getting  irrigation  for  this  country ;  that  is,  to 
build  a  large  canal  on  each  side,  taking  it  from  the  base  of  the  mount- 
ains, and  taking  all  the  water  of  the  Arkansas  liiver  and  saving  it  in 
these  reservoirs.  The  Government  would  have  to  charge  a  price  for 
it — say  so  much  a  foot — in  order  to  protect  those  who  have  already  put 
the  ditches  in. 

Senat.or  Plumb.  You  mean  that  the  Government  should  make  the 
main  ditches  and  let  private  individuals  take  out  the  laterals? 

Mr.  Jones.  Yes.  It  would  he  foolish  for  the  Government  to  expect 
to  fill  irrigating  ditches  and  expect  to  keep  them  up.  Let  these  main 
ditches  be  on  the  divides  and  let  them  save  all  the  water  of  the  Arkan- 
sas River.  It  has  been  suggested  to  me  that  the  seepage  would  be  less 
on  them  than  on  the  bottoms. 

Senator  Plumb.  Would  the  ditches  on  the  uplands  have  a  steeper 
grade  than  those  on  the  bottom  lands  ? 

Mr.  Jones.  No;  the  level  of  the  country  is  generally  the  same. 

Senator  Plumb.  Would  not  the  water  scour  and  cut  away  the  land  ? 

Mr.  Jones.  The  land  is  very  solid  and  it  takes  an  immense  current 
to  cut  the  banks.  I  have  seen  places  where  the  fall  is  at  the  rate  of  10 
or  16  feet  and  yet  the  soil  is  so  compact  that  we  can  not  get  too  much 
fall. 

Senator  Plumb.  Does  the  porcelain  lining  to  the  ditch  wash  ? 

Mr.  Jones.  That  does  not  wash.  It  stays  in.  By  constructing  a 
canal  as  wide  as  the  Arkansas  Kiver  you  only  need  to  have  it  5  feet 
deep. 

Senator  Plumb.  Would  not  the  evaporation  be  greater  I 

Mr.  Jones.  If  you  want  to  get  less  evaporation  or  seepage  you  will 
make  your  canal  narrower ;  but  at  an  expense,  I  would  say,  of  $2,0()0 
a  mile,  you  can  save  every  drop  of  water  after  you  get  it  up.  There 
would  be  more  expense  on  the  heavy  places. 

Senator  Plumb.  You  would  be  obliged  to  have  reservoirs  made  at 
convenient  points? 

Mr.  Jones.  Yes.  I  can  get  the  capital  needed  to  develop  all  these 
ditches  if  we  are  sure  of  water.    There  is  no  question  about  that. 

Senator  Jones.  Are  you  still  owner  of  a  number  of  those  ditches  t 

Mr.  Jones.  I  have  some  interest  in  them ;  very  little. 

Senator  Jones.  Do  you  sell  the  water- right  annually  or  altogether? 

Mr.  Jones.  Year  by  year. 

Senator  Jones.  Have  you  any  objection  to  stating  the  average  cost 
per  acre^  to  the  land  under  the  ditch,  for  tlie  construction  of  the  ditch  I 
When  you  lay  out  a  ditch  do  you  expect  to  irrigate  a  certain  amount  of 
land  t  What  would  be  the  total  cost  of  the  ditch,  if  distributed  evenly, 
to  be  paid  for  by  the  land-owners  t 

Mr.  Jones.  That  would  be  very  difficult  for  me  to  say,  for  I  never 
kept  any  account  of  it  in  that  way. 

Senator  Jones.  Can  you  approximate  it"? 

Mr.  Jones.  It  depends  on  how  you  are  fixed  about  machinery  and 
everything  of  that  sort.  With  the  modern  way  of  getting  out  water,  if 
the  lay  of  the  country  is  good,  and  if  it  could  be  taken  out  without  bad 
cots  and  fills,  it  might  be  taken  oat  at  a  cost  of  50  CQiitaa\iQbG>t^^^xQN\\<^^ 
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you  bad  enough  of  it.  It  depends  on  the  amonnt  yoa  get  But  as 
to  the  C08t  of  taking  it  out  the  way  we  have  had  to  take  it  out  and  the 
amount  of  water  that  the  ditches  will  give  for  irrigation,  we  have  been 
letting  it  at  $1  an  acre  on  an  average. 

Senator  Jqnes.  That  is  $1  an  *acre  each  year  t 

Mr.  Jones.  Yes ;  but  we  have  not  had  enough  to  make  a  dividend 
on  that,  because  we  have  taken  it  out,  as  I  say,  under  disadvantages 
and  have  had  some  experience  about  it. 

Senator  Jones.  Have  you  any  objection  to  stating  the  cost  of  your 
ditches  f 

Mr.  Jones.  I  did  not  keep  an  accurate  account,  but  I  can  give  yon 
the  cost  of  a  ditch  102  miles  long.  I  have  137  miles  of  laterals  com- 
l)let(»d  with  tiunies  and  everything  connected  with  it.  It  has  cost  me 
about  $50,000. 

Senator  Jones.  It  is  100  miles  long  and  cost  $50,000. 

Mr.  Jones.  Yes. 

Senator  Jones.  What  is  the  size  of  the  ditch  f 

Senator  Jones.  At  the  head  it  would  average  about  30  feet  at  the 
bottom  and  about  40  feet  at  the  top ;  it  is  4J  feet  deep. 

Senator  Jones.  How  much  land  could  be  irrigated  by  that  ditcb? 

Mr.  Jones.  If  we  had  water  to  keep  it  going  all  the  time,  and  if  peo- 
ple would  use  it  judiciously  and  would  know  how  to  use  it,  1  believe  it 
would  irrigate  300,000  or  400,000  acres  of  land.  We  can  generally  get 
along  by  one  good  flooding  of  water.  That  is,  we  can  raise  almost  any 
kind  of  crops  by  having  the  water  just  at  the  right  time.  One  flooding 
will  give  a  man  almost  certainly  a  good  crop.  Some  crops  want  more, 
perhaps,  but  two  floodings,  with  the  amount  of  rain-fall  that  we  have, 
gives  a  certainty. 

Senator  Plumb.  Is  it  not  usually  calculated  in  this  western  country 
that  the  amount  of  water  necessary  to  supply  an  acre  of  laud  is  about  a 
miner's  inch  f 

Mr.  Jones.  The  way  they  use  water  here  that  quantity  will  not  do 
it.  It  will  take  about  1 J  inches  for  the  first  year  and  after  the  first 
year  it  will  take  about  ij  inches.  Perhaps  after  using  it  for  several 
years  a  miner's  inch  might  do,  by  judicious  use  ot  the  water;  but  oar 
land  is  such  that  we  have  to  flood  it  all  over.  We  can  not  perforate  or 
let  it  go  by  seepage  through  the  ground,  and  it  is  better  to  let  a  big 
supply  of  water  go  all  over.  We  are  learning  a  good  deal  by  experi- 
ence here  in  regard  to  the  use  of  water. 

STATEMENT  OF  A.  B.  COCHEABTE,  OF  SCOTT  COUISTTT. 

Senator  Plumb.  Where  do  you  reside  t 

Mr.  Cochrane.  In  the  south  part  of  Scott  County,  although  I  have 
lived  in  the  northern  part. 

Senator  Plumb.  About  how  far  north  t 

Mr.  Cochrane.  About  20  miles  north. 

Senator  Plumb.  How  long  have  you  lived  where  you  are  now  ? 

Mr.  Cochrane.  About  six  months. 

Senator  Plumb.  How  long  have  you  lived  in  this  section  of  tbe 
State? 

Mr.  Cochrane.  This  is  my  sixth  year. 

Senator  Plumb.  State  your  idea  as  to  the  necessity  for  an  artificial 
supply  of  water  and  the  source  from  which  it  can  come. 

Mr.  Cochrane.  The  necessity  is  illustrated  by  this  fact,  nearly  every 
section  in  Scott  County  is  good  t\\\2i^A^\A\i^,^\3Ld  nearly  every  section 
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has  had  three  settlers  on  it  in  tarn.   Take  Lake  Townsbip,  for  example, 
it  will  not  cast  40  votes  at  the  next  election.    Valley  Township  is  the 
same  way.    Other  townships  are  in  the  same  fix.    The  people  expected 
to  make  homes  there  and  have  tried,  but  they  were  obliged  to  go  away. 
We  have  had  rain  every  week  from  the  time  the  snow  began  to  go 
away  until  the  1st  of  July,  then  it  stopped.    It  has  been  so  every  sea- 
son since  I  have  been  here.    If  the  forepart  of  the  season  was  good  the 
last  part  was  a  failure.    1  am  acquainted  in  the  eastern,  southern,  and 
northern  portions  of  the  county,  and  I  know  there  is  no  corn  to  speak 
of  except  a  very  few  fields  in  the  eastern  or  central  portion  of  the  county. 
In  the  south  there  is  quite  a  wide  strip  where  the  stalks  do  not  stand 
more  than  3  feet  high  this  season.    Oats  have  done  a  little  better  than 
formerly. 
Senator  Plumb.  How  is  it  about  wheat  ? 

Mr.  GOGHBAi^E.  Where  wheat  has  been  cultivated  properly  it  has 
done  somewhat  better.  1  have  heard  of  some  17  bushels  to  the  acre, 
but  that  is  the  exception.  Generally  it  is  from  7  to  12  where  they  have 
harvested  and  thrashed. 

Senator  Plumb.  How  is  the  artificial  supply  of  water  to  be  got,  in 
your  judgment  f 

Mr.  GoCHBANE.  I  should  think  the  water  needs  to  come  from  tlie 
mountains.  In  the  northern  part  of  Scott  County  the  wells  are  usually 
100  feet  deep.  A  large  portion  run  from  125  to  150.  In  the  southern  por- 
tion they  are  from  30  to  50  feet  generally,  so  that  it  would  seem  that 
either  artesian  water  will  have  to  be  secured  or  it  will  have  to  conje 
from  the  mountains.  The  land  lies  in  good  shape  to  carry  water. 
There  are  little  ridges  from  10  to  20  or  30  feet  above  the  general  level. 
The  surveys  show  that  the  water  will  follow  those. 

Senator  Plumb.  Is  the  topography  of  the  country  such  that  the  water 
can  be  stored  f 

Mr.  Cochrane.  Some  could  be  gathered  in  that  way  and  brought  to 
the  lowest  lands,  but  the  general  level  could  nob  be  reached,  1  think, 
by  water  gathered  off  the  highest  ground.  There  are  a  good  many 
farms  that  could  be  supplied  perhaps  by  water  gathered  off  other  lands 
near  by.  But  the  land  generally  is  so  level  that  it  would  be  difficult 
to  reach  the  greater  part  of  it.  The  land  is  pretty  nearly  all  mortgaged. 
The  people  have  been  compelled  to  mortgage  it  in  order  to  get  some- 
thing to  live  upon.  If  they  could  get  water  those  that  have  gone  would 
come  back  again. 

Senator  Jones.  When  did  those  people  go  there  who  live  there  now? 
Mr.  CoOHBAiiE.  Some  of  them  went  three  or  four  years  ago. 
Senator  Jones.  Had  there  been  a  settlement  there  prior  to  that  time? 
Mr.  COGHBANE.  There  had  been  a  little  trial  about  Scott  Centre,  as 
it  was  called.    A  few  settlers  had  tried  it  there  in  1879, 1  believe,  but 
gave  it  up. 
Senator  Jones.  That  was  the  first  settlement,  was  it  ? 
Mr.  CoGHBANE.  Yes,  except  ranching  along  the  creeks  and  the 
prairies.    They  did  not  make  any  effort  to  do  any  farming. 
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STATEMENT  OF  FRED.  BROWN,  OF  GRANT  COUNTY. 

Senator  Plumb.  Where  do  you  reside? 

Mr.  Brown.  In  Grunt  County. 

Senator  Plumb.  How  long  liaveyou  resided  lieref 

Mr.  Brown.  About  four  years. 

Senator  Plumb.  Will  you  state  to  the  committee  your  views  regard* 
ing  tbe  necessity  of  an  artificial  water  supply  and  the  means  of  getting 
it  in  your  locality. 

Mr.  Brown.  Most  of  our  settlers  came  into  Grant  County  about  fonr 
years  ago.  They  were  an  industrious  class  of  people,  men  of  indomi- 
table pluck  and  determined  to  make  a  home  there.  Last  year  we  had 
an  almost  total  failure  of  crops.  This  yeai  they  will  not  cast  over  200 
votes  in  the  county.  Our  population  is  reduced  from  4,000  to  1,500,  and 
we  feel  that  something  must  be  done.  We  are  satisfied  that  we  can 
not  stay  there  very  long  unless  something  is  done.  We  have  deluded 
ourselves  with  the  hope  that  turning  up  the  soil  and  ex])osure  to  the  sun, 
deep  plowing,  etc.,  would  bring  an  abundance  of  moisture,  but  we  have 
ingloriously  failed  in  all  that.  This  year  is  the  hardest  year  we  have 
had.  Other  years  we  have  had  enough  feed  for  our  stock.  This  year 
we  will  not  have  half  enough  to  feed  them.  Everything  is  burnt  np  on 
the  stalk.  The  corn  is  burnt  up  without  any  ear  having  got  started, 
all  because  of  the  lack  of  moisture  when  we  want  it.  Everything  is  very 
uncertain  in  the  way  of  crops  there  and  most  of  our  people  have  gone. 

As  the  gentleman  who  preceded  me  has  told  you,  the  land  is  mostly 
mortgaged,  but  the  i)eople  will  undoubtedly  come  back  if  they  see  they 
have  any  show.  1  am  satisfied  that  Mr.  Jones's  idea  is  a  good  one,  to 
bring  the  water  from  the  mountains  and  store  it  in  reservoirs.  The 
utmost  economy  should  be  practiced  with  the  water  supply  we  have. 
There  is  enough  water  running  down  the  Arkansas  to  irrigate  100  miles 
on  each  side,  and  we  can  not  afford  to  waste  one  droj)  of  it.  In  Grant 
County  we  have  what  seems  to  be  a  natural  basin  for  water  where  Bear 
Creek  enters  the  sand  hills.  It  would  be  almost  a  natural  reservoir 
for  all  our  county.  Bear  Eiver  is  a  flowing  stream  in  Colorado  and  the 
water  disappears  when  it  comes  into  Kansas. 

Senator  Plumb.  Is  there  anything  further  you  wish  to  say? 

Mr.  Brown.  I  might  say  that  in  the  last  three  months  there  have 
not  been  more  than  two  or  three  days  at  a  time  when  the  prairies  of  oar 
county  have  not  been  burning. 

Senator  Plumb.  To  what  depth  do  you  go  for  water  on  your  place? 

Mr.  Brown.  From  40  to  200  feet.  There  is  a  sunk  well  at  the  edge 
of  the  sand  hills  where  this  basin  enters.  It  is  a  cavity  of  about  150 
feet  across  the  top.  From  the  top  of  the  sand  down  to  the  water  would 
be  perhaps  about  30  or  40  feet.  There  is  a  vast  basin  of  water  there  of 
unknown  depth.  That  is  supposed  to  be  the  subterranean  passage  of 
Bear  Creek.  It  goes  along  through  the  sand  hills  and  there  are  a  couple 
of  lakes  over  there  that  are  supposed  to  be  a  part  of  that  connection. 

STATEMENT  OF  D.  J.  BELL,  OF  FINNEY  COUNTY. 

Senator  Plumb.  Where  do  you  reside  I 

Mr.  Bell.  In  Finney  County,  5.J  miles  north  of  this  city. 

Senator  Plumb.  How  long  have  you  resided  here  ? 

Mr.  Bell.  Six  years  next  spring. 

Senator  Plumb.  Please  state  in  your  own  way  what  is  your  view 
with  reference  to  the  artificial  supj)ly  of  water  and  how  it  is  to  1)9  o^ 
ta>me(if 
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r.  BeLl.  I  have  no  great  knowledge  of  irrigation ;  only  wbat  little 

ve  seen  since  I  came  here.    Where  we  can  irrigate  we  can  raise  as 

h  of  everything  as  we  want.    Where  we  can  not  irrigate,  every- 

g  is  a  failure. 

mator  Plumb.  Are  you  under  a  ditch  now  t 

r.  Bell.  Yes;  there  are  30  acres  that  I  can  not  irrigate  because  I 

3  not  fixed  the  ditch.    I  have  about  60  acres  in  which  the  crops  are 

>edingly  tine. 

mator  Plumb.  Is  it  your  conclusion  from  experience,  then,  that 

:ation  is  necessary  I 

r.  Bell.  Yes.  Men  can  not  live  here  without  it,  unless  they  are 

k  raisers.    There  are  a  few  ranchmen  scattered  about  tbe  country. 

mator  Plumb.  What  in  your  judgment  is  to  be  the  source  of  sup- 

for  this  water  I 

r.  Bell.  My  opinion  is  that  the  only  source  of  supply  is  the  Arkan- 

River,  and  in  order  to  make  a  constant  supply  there  would  have  to 

eservoirs.    Without  them  we  can  not  get  along  very  well.    None 

8  get  the  amount  of  crops,  even  at  the  best,  that  we  ought  to  get. 

will  have  water  plentiful  one  week,  and  none  the  next  week.    Some 

8  we  will  be  a  month  without  water. 

inator  Plumb.  How  many  times  do  you  need  to  irrigate  during  the 

dng  season  ? 

r.  Bell.  My  crop  has  been  principally  alialfa  since  I  have  been 

,     I  would  like  to  cut  that  every  thirty  days,  water  it  once  and  then 

t,  water  it  immediately  after  cutting  and  i:i  thirty  days  it  would 

jady  to  cut  again. 

uator  Plumb.  How  much  water  do  you  contract  for,  or  how  much 

ou  expect  to  get  according  to  your  contrac^ts  with  the  ditch,  per 

r.  Bell.  I  find  that  for  alfalfa  it  is  best  to  put  in  a  box  that  carries 
iches  of  water.    I  contracted  for  40  inches,  and  the  contract  was 

I  should  get  water  half  the  time  in  that  box.  If  I  could  have  got 
5r  half  the  time  it  would  have  given  me  an  abundance,  more 

I I  needed.  I  think  a  square  inch,  constantly  running,  will  more  than 
)ly  all  the  necessities  for  an  acre  of  ground.  A  cubic  inch,  per- 
},  you  might  call  it — I  mean  a  stream  measuring  1  inch  up  and  1  inch 

68. 

)uator  Plumb.  Have  you  anything  further  to  suggest! 
r.  Bell.  Nothing  further. 

STATEMENT  OF  W.  H.  FRENCH,  OF  KINSLEY. 

snator  Plumb.  Where  do  you  reside  I 

r.  French.  In  Kinsley,  Edwards  County,  this  State. 

^nator  Plumb.  How  far  is  that  east  of  here  I 

r.  French.  Eighty-five  miles. 

3nator  Plumb.  How  long  have  you  resided  there  t 

r.  French.  Five  years. 

3uator  Plumb.  State  the  condition  of  things  in  your  county  with 

rence  to  the  necessity  for  an  artificial  water  supply,  the  efforts  made 

et  it,  and  the  source  from  which  in  your  judgment  that  supply  will 

B  to  come. 

r.  French.  There  is  a  portion  of  the  county  to  which  irrigation 

Id  be  very  beneficial.    There  is  another  portion  of  the  county  that 

lires  none,  and  can  not  be  irrigated.    There  is  a  range  of  sand  hills 

i  follows  the  curve  of  the  Arkansas  Eiver  and  goes  tlixoxigJar^A.'^^x^^ 
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County.  On  th«  southeast  of  these  sand  hills  there  is  a  valley  of  sandy 
land  in  which  they  raise  crops  every  year  and  only  oecasiouaily  fail  to 
make  the  crop.  This  year  corn  will  average  from  30  to  45 bushels  an  acre 
in  that  valley  ;  wheat  35  bushels  an  acre.  On  the  north  side  of  the  river 
the  case  is  entirely  different.  It  is  rolling  upland,  similar  to  the  country 
here.  From  Garfield  station  (a  station  about  14  miles  east  of  Kinsley) 
westward  the  crops  are  a  failure.  There  is  a  canal  that  has  been  built 
from  Ingalls  east  of  here,  that  runs  along  the  course  of  the  river  and  ends 
near  Kinsley  or  Oberly. 

Senator  Plumb.  Is  that  the  Soul6  ditch  ! 

Mr.  French.  Yes.  Last  year  they  had  a  little  water,  and  those  who 
had  land  right  by  the  ditch  raised  very  good  crops — some  very  good 
corn  and  large  cabbages.  There  was  a  piece  of  land  there  that  furnished 
75  bushels  to  the  acre.  For  some  reason  that  land  did  not  furnish  any- 
thing this  year.  The  water  this  year  has  been  entirely  insufficient. 
Peo])le  have  concluded  that  without  irrigation  they  can  not  do  anything, 
but  there  is  no  manner  of  doubt  that  if  they  had  an  abundance  of  water 
they  could  raise  enormous  crops. 

Senator  Plumb.  In  what  way  could  the  water  be  supplied  to  that 
locality? 

Mr.  French.  If  the  ditch  had  been  sufficient  in  the  first  place,  they 
would  have  had  more  water  than  they  did  have,  but  the  trouble  seems  to 
be  that  the  water  is  insufficient  in  the  river.  It  is  taken  out  of  the  river 
up  in  Colorado,  and  it  never  reaches  down  there.  They  are  building 
another  ditch.  There  is  an  underground  liow  near  Dodge,  and  that  is 
supposed  to  be  enoui^h.  I  do  not  think,  however,  that  they  will  get 
enough  water.  If  the  water  that  gathers  in  the  mountains,  and  in  the 
different  draws  or  cafions  throughout  this  country,  could  be  saved  by 
means  of  reservoirs,  there  is  water  enough  passing  through  the  country 
to  irrigate  the  country.  An  immense  amount  of  water  passes  ofl:'  by 
means  of  freshets.  I  have  had  some  experience  on  the  Pacific  coast 
They  have  there  an  abundance  of  water,  somewhere  in  the  neighborhood, 
for  irrigation.  In  this  country  it  is  altogether  different.  We  have  very 
few  sources  of  water. 

When  water  is  first  put  on  the  land  it  takes  a  good  deal  of  it  to  go 
around.  In  the  course  of  a  few  years  the  ground  fills  up,  and,  after 
that,  the  water  goes  back  to  the  river  again.  In  Colorado  1  understand 
that  when  they  undertook  at  first  to  irrigate  the  ground  it  took  a  good 
deal  of  water,  but  thtit  afterwards  it  did  not  take  so  much.  I  hardly 
think,  however,  that  that  will  work  on  so  extensive  a  scale  as  they 
think. 

There  are  a  number  of  draws  all  over  this  country  where  basins  conld 
be  made  at  slight  expense.  The  water  might  bo  saved  and  conveyed 
from  a  main  ditch  and  other  ditches.  That  is  one  thing  that  could  be 
done  at  moderate  expense.  The  expedient  of  damming  up  the  canons  in 
the  mountains  could  be  resorted  to.  There  is  a  large  reservoir  in  the 
canon  of  the  Wasatch  Mountains  that  furnishes  the  wat43r  for  Salt  Lake 
city.  That  plan  might  be  resorted  to,  and  reservoirs  formed  that  would 
save  the  overfiow  and  get  an  abundance  of  wat^r.  It  looks  to  me  as 
though  that  were  the  only  source  of  supply  for  this  country.  Unless 
some  system  of  irrigation  is  devised  for  the  extreme  western  half  of  this 
State,  farming,  as  carried  on  in  the  eastern  part  of  the  State,  will  not 
work,  although  it  is  a  good  stock  country.  They  can  raise  some  good 
croi)s  here  with  water,  and  it  seems  to  me  that  the  people  of  this  country 
should  adapt  themselves  to  the  condition  of  the  country,  and  raise 
cropa  that  the  climate  and  soil  are  adai)ted  to, 
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The  people  in  onr  part  would  object  to  any  system  of  irrigation  that 
woald  take  the  water  out  of  the  country.  The  system  of  underground 
irrigation,  if  it  could  be  accomplished,  would  take  the  water  up  in  this 
part  of  the  country.  The  whole  county  would  then  be  dried  up.  It 
seems  to  me  that  that  would  be  very  injurious  to  the  lower  portion  of 
the  valley.  I  do  not  think,  either,  that  it  would  furnish  a  sufficient 
amount  of  water  to  accomplish  the  object.  The  best  plan,  I  think,  is  to 
store  the  water  that  comes  here  in  the  times  of  floods  and  freshets. 
That  would  probably  involve  the  expenditure  of  millions  of  dollars,  and 
could  then  be  done  only  by  the  Government.  If  private  citizens  could 
be  induced  to  invest  money  in  such  a  scheme  it  would  be  different,  but 
it  is  too  large  at  the  start  for  private  capital  to  come  in. 


STATEKENT  OF  STEPHEN  ROOF  OF  FINNET  COUHTT. 

Senator  Plumb.  Where  do  you  reside  t 

Mr.  Roof.  Twenty-five  miles  south  of  here. 

Senator  Plumb.  State  what  you  may  deem  of  interest  regarding  the 
inquiry  before  the  committe. 

Mr.  Roof.  With  regard  to  the  ditch  company  at  Ingalls,  near  Spear- 
ville,  this  is  the  second  year  of  its  operation.  They  have  had  trouble 
with  their  dam.  This  summer  they  had  a  cut-off,  relieving  the  ditch  to 
save  the  dam  in  case  of  a  freshet. 

With  regard  to  irrigating  this  country,  if  the  sub-water  is  taken  out 
to  any  great  extent  and  distributed  all  over  the  country  it  will  be  but 
a  short  time  before  it  will  get  back  into  the  soil.  There  is  no  fear  of 
our  drying  up  the  soil  by  taking  water  from  6  or  8  or  10  feet  beyond  the 
bottom  of  the  Arkansas  River.  The  level  of  the  river  as  far  as  we  go, 
shows  sand  out  on  the  plains.  The  depth  of  our  wells  is  very  close  to 
the  level  of  the  Arkansas  River  so  that  we  have  here  a  reservoir  of  from 
200  to  400  miles  wide. 

Senator  Plumb.  You  think,  then,  that  if  there  had  not  been  a  misfor- 
tune to  the  mouth  of  that  canal  you  would  have  water. 

Mr.  Roof.  Yes. 

Senator  Plumb.  Where  is  the  new  ditch  that  Mr.  Soul6  is  proposing 
to  digf 

Mr.  Roof.  Is  starts  out  east  of  Dodge. 

Senator  Plumb.  On  the  north  side  of  the  river  ? 

Mr.  Roof.  Yes ;  I  think  so,  but  I  am  not  certain  about  that. 

Mr.  Fbenoh.  They  are  building  a  ditch  on  the  south  side  of  Dodge 
to  run  back  into  Dodge  again.  If  they  make  a  success  of  that,  they 
will  build  another  ditch  below  Dodge,  running  along  the  bank  of  the 
river. 

Mr.  Roof.  The  great  trouble  here  is  from  the  last  of  June  into  July. 

Senator  Plumb.  What  is  the  annual  precipitation  about  Dodge  ? 

Mr.  Roof.  It  is  20.77  inches ;  that  is  the  average  for  thirteen  years. 

Senator  Plumb.  What  is  the  maximum  f 

Mr.  Roof.  We  have  had  as  high  as  33  inches  and  as  low  as  10  inches. 
If  we  could  get  the  water  distributed  through  the  latter  part  of  June 
and  July  we  could  complete  any  crop.  We  have  completed  wheat  on 
about  6  inches  of  rain  after  the  1st  of  April  until  the  cutting. 

Senator  Plumb.  How  much  did  it  yield  f 

Mr.  Roof.  Five  acres  yielded  46  bushels ;  10  acres,  badly  hurt  by 
the  frost,  was  considered  a  total  loss,  but  yielded  56  bushels;  2j  miles 
north  and  west  there  were  18  acres  that  yielded  20  bw!&\vfi\^  ol  IS^^^"]^ 
138  A  L— yox  Iff 14    . 
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wheat,  prime.  We  have  but  very  few  general  rains  throughout  this 
country.  After  four  years'  residence  here  I  expect  heavy  rains,  prob- 
ably 3  to  4  inches  at  a  rain,  from  the  1st  to  10th  of  May.  This  year 
we  did  not  get  them  in  my  section.  We  need  but  little  help  here.  If 
by  storing  we  could  save  water  in  the  spring,  and  the  freshets  did  not 
come  down  to  disturb  things,  we  would  be  all  right.  Colorado  can  not 
continue  to  hold  this  water  more  than  a  little  while. 


STATEMENT  OF  J.  C.  FUOATE,  OF  OAEDEN  CITY. 

Senator  Plumb.  You  may  state  anything  that  you  think  will  be  of 
interest  to  the  committee  in  regard  to  irrigation. 

Mr.  FuGATE.  I  simply  desire  to  say  a  word  in  regard  to  this  under- 
ground flow.  We  camo  here  four  years  ago.  I  took  a  Burt  wheel  1 
foot  in  diameter.  We  got  down  to  sand,  but  could  not  reach  water 
until  we  drove  through  the  sand.  We  drove  through  it  and  tubed 
about  1^  inches.  We  watered  three  thousand  sheep  and  two  thoasand 
five  hundred  head  of  cattle,  beside  our  horses,  from  that  well  without 
any  perceptible  lowering  of  the  water.  That  was  out  here  6  miles  fipom 
the  river,  where  we  went  43  feet  for  water. 

I  also  want  to  say  one  word  about  the  water  from  below ;  there  is 
surely  a  supply  of  it  there  that  is  inexhaustible. 


STATEMENT  OF  W.  E.  GRACE,  OF  OAEDEN  CITT. 

Senator  Plumb.  Please  give  the  committee  any  information  you  may 
have,  and  your  views  regarding  the  subject  of  their  inquiry. 

Mr.  Grace.  It  has  always  seemed  to  me  that  we  could  get  water 
from  the  river  here  by  a  system  of  reservoirs,  say  a  reservoir  for  each 
ditch.  If  you  will  go  up  on  the  bottom  and  sink  a  reservoir  35  to  40 
feet  and  tap  that  you  will  find  it  very  serviceable.  I  speak  of  water 
fi'om  a  single  ditch.  From  this  well  here  at  the  water- works  they  had 
four  pumps,  but  they  had  to  quit  because  they  could  not  get  the  water 
out. 

There  is  a  ditch  across  the  railroad  at  this  place,  and  they  could  nm 
that  full  without  exhausting  the  water.  If  it  were  so  that  we  could 
get  a  well  down  and  make  it  100  feet  square  there  is  enough  water  to 
keep  it  full  all  the  time,  and  there  is  plenty  of  land  to  be  watered.  If 
you  once  get  the  flow  started  it  will  run.  By  doing  that  we  could  have 
an  abundance  of  water,  and  that,  I  thiuk,  would  be  more  practical  than 
by  going  across  to  Colorado. 


STATEMENT  OF  EOBERT  HAY,  OF  JUNCTION  CITY. 

Senator  Plumb.  What  is  your  name,  occupation,  and  residence! 

Mr.  Hay.  I  am  geologist  to  the  Board  of  Agriculture  for  the  State 
of  Kansas,  also  a  fellow  of  the  American  Geological  Society.  I  reside  at 
Junction  City,  Kans.  For  several  years  past  I  have  given  attention  to 
the  water-bearing  strata  of  western  Kansas  and  neighboring  parts  of 
Nebraska  and  Colorado,  and  have  also  studied  the  evidence  of  rain-fiall. 

Senator  Plumb.  Pray  tell  the  committee  in  your  own  way  the  results 
of  your  studies  and  observations. 
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Mr.  Hay.  There  is  no  reliable  evidence  as  to  the  rain-fall  of  most  of 
this  region.  Seven  years'  observations  at  Fort  Wallace  gave  an  average 
of  19  inches  per  annnm ;  this  before  any  settlement  of  the  country. 
Fourteen  years'  observations  by  the  isignal  service  at  Dodge  City,  end- 
ing with  1887,  gave  an  annual  mean  of  21  inches.  Wallace  is  just  east 
of  the  one  hundred  and  second  meridian  ;  Dodge  just  west  of  the  one 
hundredth  meridian.  Other  rain-fall  records  are  only  for  a  single  year 
or  at  most  two. 

In  eastern  Kansas  rain-fall  averages  from  30  to  40  inches  per  annum. 
It  is  generally  believed  this  rain-fall  has  since  settlement  been  modi- 
tied — not  increased — in  its  distribution.  There  are  now  fewer  heavy 
storms  and  a  greater  number  of  rainy  days.  This  is  attributed  to  the 
cultivation  of  the  soil  and  planting  of  trees^  which  retain  the  moisture 
to  be  given  off  by  the  slow  process  of  evaporation  rather  than  by  flood- 
ing the  stream  beds  and  valleys. 

The  active  settlement  of  Kansas  west  of  the  one-hundredth  meridian 
only  dates  from  1883 ;  a  few  counties  were  organised  as  far  back  as  1871 
and  1872.  The  rain  records  at  Dodge  City  show  great  fluctuations,  the 
smallest  amount  of  precipitation  in  one  year  being  under  11  inches. 
Settlers  in  the  West  already- believe  that  the  breaking  of  the  sod  has 
produced  modification  of  distribution,  as  in  the  eastern  part  of  the 
State,  and  the  water  is  retained  for  a  longer  time  in  the  soil.  It  is  cer- 
tain that  dew  falls  much  ofteuer  than  in  the  beginning  of  settlement. 
In  years  of  the  average  rain-fall  cereal  crops — wheat,  oats,  maize — can 
be  grown  if  the  precipitation  is  at  the  right  time.  In  eastern  Kansas 
half  the  annual  rain-fall  comes  in  the  four  months  of  April,  May,  June, 
and  July.  Crops  fail  mostly  by  irregular — not  necessarily  deficient — 
rain-fall  in  June  and  July,  and  sometimes  in  May.  If  there  is  a  week 
or  more  without  rain  in  July  the  maize  is  in  danger.  Similar  privation 
in  June  will  damage  the  small  grain.  In  western  Kansas  the  dry  time 
in  July  sometimes  extends  from  ten  to  thirty  days.  It  is  in  these  times 
that  the  hot  winds  blow,  and  then  the  damage  is  irreparable.  In  ref- 
erence to  the  growing  of  crops,  these  periods  in  June  and  July  may  be 
called  the  critical  time.  Irrigation  that  would  water  the  land  every 
Ave  days  would  save  them. 

Senator  Plumb.  From  whence  would  you  derive  the  supply  for  such 
irrigation  f 

Mr.  Hay.  The  Arkansas  River  supplies  abundance  of  water  at  this 
time.  Other  witnesses  will  testify  as  to  the  extent  to  which  this  river 
is  available.    The  Cimarron  can  also  be  used. 

The  Smoky  Bill  River,  the  Republican,  and,  to  a  less  extent,  the 
Saline  and  the  Solomon,  though  not  mountain  streams,  may  probably 
be  used.  There  is,  moreover,  a  certain  formation  that  absorbs  the  rain- 
fall of  the  plains  and  yields  it  again  in  wells  all  over  the  high-prairie 
region  at  depths  of  from  40  to  200  feet.  The  rivers  last  mentioned  are 
rivers  of  the  plains.  They  do  not  come  from  the  mountains,  but  they 
have  permanent  water  below  where  their  channels  have  cut  through 
the  formation  mentioned.  This  bed  is  of  Tertiary  age ;  by  that  I  mean 
the  last  of  the  three  great  periods  into  which  geologists  divide  the 
process  of  world-making.  These  formations  are  probably  Miocene,  or 
the  latter  part  of  the  Tertiary  period.  It  is  in  places  known  from  its 
appearance  as  the  Mortar-beds ;  other  parts  are  gravelly  conglomerate. 
I  have  called  this  formation  the  Tertiary  grit.  It  yields  water  to  nu- 
merous copious  iHjrennial  springs.  From  such  springs  Spring  Creek,  in 
Meade  County,  is  kept  a  running  stream,  and  about  a  third  of  its  water 
is  being  now  utilized  to  irrigate  400  acres  of  laud,   7teie^x^\A.Q\i^  ^x^ 
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being  made  to  utilize  nearly  the  whole  of  this  stream.  Similar  use 
may  be  made  of  the  waters  of  the  rivers  above  mentioned.  The  precise 
areas  where  sach  use  can  be  made  will  have  to  be  determined  by  surveys 
in  three  States — Kansas,  Colorado,  and  l^ebraska. 

In  Meade  County,  in  the  valley  of  Crooked  Creek,  north  by  east  from 
the  county-seat,  the  Tertiary  grit,  apparently  broken  up  somewhat  by 
erosive  influences,  has  been  covered  up  over  an  area  of  several  thousand 
acres  by  an  impervious,  soft,  bluish  clay.  This  clay  having  been  pierced 
by  drills  has  given  numerous  artesian  flows  of  excellent  water,  service- 
able for  domestic  purposes,  and  abundant  tor  local  irrigation.  One 
farm  has  three  wells  which  yield  an  aggregate  of  98  gallons  per  minute. 
On  another  farm  is  the  largest  well ;  it  yields  66  gallons  per  minute. 
There  are  upwards  of  eighty  wells  ranging  from  the  above  down  to  26, 
10,  6,  and  2  gallons  per  minute.  Some  are  being  used  for"  irrigation, 
but  none  to  their  full  capacity.  Two  on  the  farm  of  B.  F.  Cox  (who 
was  the  first  to  obtain  the  artesian  water),  yielding  together  nearly  20 
gallons  per  minute,  are  used  to  irrigate  4  acres  and  to  supply  a  large 
carp  pond.  Mr.  Cox  considers  he  could  successfully  irrigate  10  acres 
if  he  used  the  water  to  the  best  advantage. 

The  conditions  on  which  the  artesian  flow  depends  in  this  region  are 
simple.  The  water-bearing  stratum  ^Tertiary  grit)  has  an  outcrop  on 
the  edge  of  the  high  prairie  where  it  absorbs  the  rain-fall.  On  the  side 
of  the  valley  slope  it  is  covered  with  the  impervious  clay,  and  the  wells 
alibrd  it  outlet  at  levels  below  the  outcrop.  Below  the  lowest  wells 
there  is  a  break  in  the  covering  of  clay  and  water  escapes  in  springs. 

As  the  Tertiary  grit  is  found  all  over  the  plains  region,  at  least 
from  the  Arkansas  to  the  ISiobrara,  it  is  probable  that  a  repetition  of 
these  conditions  might  be  found  and  other  artesian  flows  be  made  avail- 
able for  irrigation. 

At  Coolidge,  and  near  that  town,  both  in  Colorado  and  Kansas,  there 
is  another  group  of  artesian  wells.  They  are  all  nearly  300  feet  deep. 
They  obtain  their  water  from  a  bed  much  older  than  that  supplying  the 
wells  of  Meade  county.  The  formation  is  a  sandstone  of  the  cretatioas 
period,  known  as  the  Dacota.  To  the  east,  this  does  not  out-crop  nearer 
than  to  the  north  of  Dodge  City.  To  the  south  it  outcrops  within  20 
or  25  miles,  but  the  general  dip  of  other  strata  suggests  that  the  outcrop 
that  would  take  in  the  water  yielded  to  the  Coolidge  wells  should  be  to 
the  northwest.  This  outcrop  has  not  yet  been  found.  It  is  not  un- 
likely that  other  parts  of  the  region  may  have  artesian  flows  suppUed 
by  the  Dacota  sandstones,  but  the  fact  that  the  same  sandstones  have 
been  pierced  at  Syracuse,  IG  miles  east  of  Coolidge,  without  such  flow, 
shows  that  there  is  a  breach  in  the  continuity  of  the  subteranean  con- 
ditions, which  indicates  that  the  phenomena  are  local.  It  is  not  im- 
probable that  the  local  conditions  may  be  repeated  elsewhere,  and  areas 
of  such  repetition  may  possibly  be  found  by  geological  examination. 
The  largest  well  at  Coolidge  gives  100  gallons  per  minute,  and  is  used 
for  the  fire-service  of  the  city.  Other  wells  yield  50  gallons  and  less, 
and  are  well  situated  for  irrigation. 

Fifty  miles  to  the  south,  at  Eichfield,  in  Morton  County,  is  another 
artesian  well.  The  water  comes  from  a  depth  of  600  feet,  and  is  taken 
from  beds  of  Triassic  age,  which  are  older  than  the  Dacota  strata  yield- 
ing the  water  at  Coolidge.  The  flow  at  Richfield  is  small,  only  about  6 
gallons  per  minute,  and  the  water  is  considerably  mineralized,  so  mudi 
so  as  to  have  medicinal  qualities,  not  enough  to  hinder  its  use  for  irri- 
gation. Another  well  is  being  drilled  to  find,  if  possible,  a  larger  flow. 
The  depth  to  the  water,  and  perhaps  the  small  flow,  indicate  a  distant 
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onterop  of  the  strata.  This  outcrop  has  not  been  found.  It  is  pre- 
sumably to  the  northwest  or  west  in  Colorado.  It  could  be  found  by  a 
careful  geological  examination,  and  probable  estimates  formed  as  to  the 
location  of  other  wells.  In  the  known  outcrop  of  Triassic  or  new  sand- 
stone  beds  to  the  east  (over  100  miles)  they  do  not  show  themselves  as 
good  water-bearing  strata ;  but  in  their  developu^ent  at  Great  Bend^ 
as  shown  in  a  deep  boring  there,  there  is  one  stratum  that  should  carry 
water  well.  It  does  not  yield  water  there.  It  might  elsewhere  under 
other  conditions.  The  well  at  Great  Bend  gives  an  artesian  flow  of  salt 
water  from  strata  of  Dacota  age.  The  flow  is  only  6g  gallons  per  min* 
ute. 

At  Lamed  is  the  largest  artesian  flow  in  Kansas.  Besides  some 
waste,  250  gallons  per  minute  were  measured.  It  is,  however,  highly 
mineralized,  being  a  strong  brine.  It  comes  from  a  depth  of  over  400 
feet,  and  seems  to  be  from  the  top  of  the  Triassic  strata.  The  Larned 
well  is  so  situated  that  it  would  be  suitable  for  experimental  decision  of 
the  question  as  to  how  far  saline  waters  could  be  used  with  advantage 
in  irrigation.  Its  proximity  to  the  Arkansas  Eiver  would  allow  of  di- 
lution of  the  brine  to  any  required  extent.  The  source  of  the  salt  is  an 
interesting  problem.  If  it  is  the  salt  beds  below,  then  the  water  comes 
from  a  greater  depth  actually  than  is  indicated  by  depth  of  the  well. 
The  wells  at  Great  Bend  and  Larned  are  both  east  ot  the  ninety-ninth 
meridian. 

Senator  Plumb.  What,  in  your  opinion,  is  the  value  of  artesian  water 
for  irrigation  f 

Mr.  Hay.  In  estimating  the  value,  due  notice  must  be  taken  of  their 
mineral  properties.  Usually,  the  mineralization  increases  with  depth. 
Excluding  the  salt  wells,  this  is  well  illustrated  by  the  three  groups  of 
artesian  wells  previously  noted.  The  Meade  County  wells  have  the 
purest  water;  those  of  Ooolidge  are  next,  and  Eichtield  comes  third. 
This  is  in  the  order  of  their  depths.  With  regard  to  the  quantity  nec- 
essary for  irrigation  in  the  region  between  the  hundredth  and  the  hun- 
dred and  third  meridians,  the  rain-fall  must  be  taken  into  account,  and 
also  the  evaporation.  There  are  at  present  no  data  for  estimating  evap- 
oration. During  the  hot  winds  it  must  be  excessive,  but  they  last  for 
only  brief  periods.  It  may  be  assumed  that  the  annual  evaporation  is 
less  than  the  rainfall,  because  the  rivers  of  the  plains  do  carry  away 
some  water. 

Instead  of  using  the  second-foot  or  acre-foot,  which  is  the  unit  of 
quantity  for  measuring  streams  used  by  Mr.  Gilbert  and  others  in  Utah 
and  elsewhere,  I  have  assumed  a  flow  of  100  gallons  per  minute  as  the 
basis  of  calculation.    This  is  about  two-ninths  of  the  second-foot. 

Our  Kansas  unit  of  100  gallons  per  minute,  then,  would  flood  6J  acres 
to  the  depth  of  1  inch  in  one  day.  Neglecting  the  fraction,  this  would 
allow  60  acres  to  be  covered  with  water  1  inch  deep  every  ten  days. 
This  is  equivalent  to  a  rain-fall  of  36J  inches  per  annum.  This  is  amply 
sufficient  for  any  crops  raised  in  this  region.  The  rain-fall  of  the  dis- 
trict may  be  counted  on  to  more  than  supply  the  loss  by  wastage  from 
canals.  Thus,  an  artesian  well,  yielding  100  gallons  per  minute,  maj-  be 
relied  on,  therefore,  to  thorouglily  irrigate  50  acres  of  land  in  the  region 
indicated.  A  well  of  10  gallons  would  suffice  for  5  acres.  It  would  be 
necessary  in  the  critical  period,  June  and  July,  to  irrigate  oftener  than 
once  in  ten  days.  Half  an  inch  every  five  days  instead  of  1  inch'  in  ten 
days,  would  suffice  to  continue  plant  growth  without  injury,  and  this 
coold  easily  be  done.  In  some  cases  a  storage  reservoir  might  sav^ 
the  water  of  December  for  use  in  July. 
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Though  I  have  shown  that  the  flow  of  the  artesian  wells  above  de- 
scribed depends  on  local  conditions,  yet  it  is  also  tme  that  repetition  of 
these  conditions  in  parts  of  the  wide  area  I  referred  to,  may  be  expected, 
and  that  at  comparatively  small  cost  thousands  of  acres  may  be  irri- 
gated by  means  of  artesian  wells. 

Senator  Plumb.  In  what  way  can  the  General  Government  by  legisla- 
tion or  otherwise  help  on  this  work? 

Mr.  Hay.  It  wonld  seem  reasonable  that  the  Government  should 
cause  such  geological  survey  to  be  made  as  would  determine  the  areas- 
where  artesian  water  may  be  probably  obtained,  and,  in  some  cases,  de- 
cide it  by  boring.  The  investigations  made  with  respect  to  the  artesian 
wells  previously  described  do  not  warrant  the  belief  that  the  water 
bearing  strata  obtain  their  supply  from  the  Kocky  Mountains.  The 
inquiry  of  the  committee  must  be  of  great  service  in  arousing  pub- 
lic and  legislative  attention,  and  the  irrigation  survey  in  progress 
should  be  rapidly  continued.  The  information  it  will  give  our  people 
will  invite  capital,  of  course,  and  greatly  stimulate  the  farmers  to  co-op- 
eration. 

The  following  papers  were  received  and  ordered  filed  with  the  Kan- 
sas testimony.    The  committee  then  adjourned. 

FURTHER  STATEMENT  OF  J.  "W.  GREGORY,  OF  GARDEN  CITY,  IN 
RELATION  TO  THE  ARKANSAS  RIVER  UNDERFLOT77. 

While  a  certain  degree  of  success  in  farming  has  been  found  possible  west  of  the 
one  hundredth  meridian  in  the  southwest,  still  we  take  it  for  granted  that  all  will 
concede  the  proposition  that  irrigation  has  proven  a  necessity — an  absolute  neces- 
sity— to  general  success. 

We  can  not  afford  to  spend  the  best  years  of  our  lives  attempting  to  open  this  le- 
gion to  agriculture,  without  the  assistance  of  a  certain  water  supply.  If  such  a  sys- 
tem can  be  secured,  we  wish  it  at  once.  To  the  pioneers  who  nave  borne  the  hot 
wind  and  the  blizzard,  driven  out  the  buffalo,  the  wild  horse,  and  the  coyote,  taken 
the  risks  and  conquered  the  wilds,  belong  of  right  the  fruits  of  their  labors.  If  they 
are  to  enjoy  the  benefits  of  the  development  of  this  region,  it  must  be  accomplished 
without  delay.  Every  resident  of  southwest  Kansas  and  southeastern  Colorado  knows 
this. 

Now  can  any  practical  system  of  irrigation  be  speedily  secured  T 

In  the  solution  of  such  a  question  as  this  the  first  thing  and  the  matter  of  greatest 
difficulty  is  to  get  rid  of  the  impracticable  plans  which  inevitably  will  be  advanced. 

Drawing  upon  the  head  waters  of  the  Missouri  and  the  Yellowstone  by  an  immense 
canal  which  shall  skirt  the  mountains,  crossing  streams  and  ravines  in  its  coarse,  has 
been  suggested.  While  this  might  be  done  at  some  future  time,  the  immensity  of 
such  a  work  and  the  time  and  incalculable  expense  necessary  render  it  impossible 
within  a  period  which  would  make  it  worth  while  for  us  to  think  about  it  as  a  prac- 
tical solution  of  our  present  and  pressing  difficulties. 

Artesian  wells  have  been  found  m  parts  of  this  region.  Do  they  furnish  the  solu- 
tion to  the  problem  ?  Let  us  test  the  matter  as  far  as  we  can.  It  is  better  to  lean 
upon  no  staff  at  all  than  upon  a  broken  one,  because  leaning  upon  a  broken  stick 
insures  a  fall.  It  is  better  that  we  should  give  up  the  battle  at  once  and  seek  new 
fields  of  labor  than  that  we  should  spend  our  time  and  strength  upon  that  which  will 
yield  us  in  the  end  only  disappointment  and  defeat. 

Henry  Stewart,  civil  and  mining  engineer,  the  pioneer  writer  upon  the  subject  of 
irrigation,  says  this  of  artesian  wells : 

"  The  idea  that  artesian  wells  may  be  made  a  source  of  supply  for  completely  irri- 
gating large  tracts  of  land,  if  ever  held  by  any  over-sanguine  x>ersons,  must  be  aban- 
doned. For  partial  irrigation  they  may  be  made  available,  but  the  quantity  of  water 
needed  for  the  irrigation  of  a  few  acres  of  land  only,  in  localities  where  there  is  no 
summer  rain-fall,  as  upon  our  western  plains,  is  far  beyond  the  capacity  of  any 
artesian  well  to  supply,  unless  it  be  one  of  extraordinary  volume. 

"It  is  very  important  that  the  quantity  of  water  needed  for  irrigation  should  bo 
accurately  estimated.    A  mistake  in  an  estimate  may  lead  to  the  construction  of  in- 
adequate works  and  the  useless  expenditure  of  much  money.    Estimates  generally 
err  upon  the  side  of  insufficiency  rather  than  otherwise,  and  much  error  has  been 
spread  abroad  by  persons  and  journala  liaving  coxi^iderable  influence.    •    •    • 
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**  An  artesian  well  6  inches  in  diameter  would  give  a  stream  of  28  square  inches, 
and  would  deliver  32  quarts  per  second,  if  the  flow  were  at  the  rate  of  4  miles  an  hour. 
Such  a  well  would  furnish  an  inch  of  water  per  day  for  28  acres,  or  an  inch  a  week 
for  196  acres,  which  would  be  a  very  insufficient  quantity  to  irrigate  dry,  open  soils  in 
places  where  the  climate  is  arid.  The  cost  of  such  a  well  would  be  at  least  (5,000  to 
110,000,  or  more  than  the  value  of  the  land  when  irrigated." 

These  statements,  coming  from  a  recognized  authority  upon  irrigation,  are  corrobo- 
rated by  our  experience.  Consider  what  the  successful  wells  in  southwest  Kansas 
have  cost,  figure  out  what  they  will  irrigate — even  at  the  most  liberal  estimate — and 
it  wiD  be  seen  that  they  will  probably  cost  far  more  than  the  land  they  will  irrigate 
is  worth ;  because,  further,  in  considering  the  development  of  the  country  by  such 
means,  the  uncertainty  of  striking  water  must  be  taken  into  consideration.  At  Gar- 
den City,  at  Syracuse,  at  Santa  F6,  at  Springfield,  and  other  places  are  expensive 
"  dry  holes."  These  things  will,  of  necessityj^be  taken  into  consideration  by  capital- 
ists— most  be  considered  by  any  one,  when  figuring  upon  the  chances  of  irrigating 
from  artesian  wells.  Beside,  the  multiplication  of  such  wells  in  close  proximity  soon 
canses  all  to  cease  to  be  flowing  wells  and  become  only  pumping  wells.  This  is 
proven  at  Denver  and  elsewhere. 

Let  it  not  be  supposed  that  we  would  oppose  the  sinking  of  all  possible  artesian 
wells.  We  all  must  rejoice  at  every  such  development.  Each  such  thing  helps  at  least 
a  little  :  but  southwest  Kansas  contains  about  9,250,000  acres  of  land,  nearly  all  of 
which  IS  cultivable ;  and  as  not  less  than  30,000  artesian  wells  would  be  needed  to 
irrigate  the  whole,  even  if  the  system  were  successful,  costing  in  the  neighborhood  of 
three  hundred  millions,  it  is  evident  that,  for  any  system  that  shall  be  of  general 
benefit,  we  must  look  further  while  being  glad  to  have  the  help  of  all  such  weUs  as 

may  be  had. 

'* Storage  reservoirs"  in  the  mountains  and  the  conservation  of  ''storm  waters" 
have  been  greatly  urged  of  late  as  the  means  of  providing  the  necessary  water  supply. 
That  storage  reservoirs  for  the  conservation  of  the  mountain  waters  will  be  worth  all 
they  can  reasonably  cost  to  those  regions  near  enough  to  the  mountains  to  be  bene- 
fited is  certain.  Neither  will  the  citizens  of  southwest  Kansas  grudge  the  expendi- 
ture of  the  estimated  cost  of  fifty  millions  by  the  Government,  or  twice  as  much  if 
necessary,  to  secure  storage  reservoirs  which  shall  save  the  heavy  precipitation  of 
the  mountain  ranges  and  apply  it  to  the  soil — both  for  the  benefit  of  those  who  may 
use  it  for  irrigation,  and  also  of  those  on  the  lower  courses  of  the  great  rivers,  who 
will  thus  be  relieved  of  a  vast  surplus  flow  of  water,  which  becomes,  year  by  year, 
a  greater  menace  and  danger  to  them. 

But  what  will  such  storage  reservoirs  do  for  us  ?  Let  us  take  account  of  a  few 
"pointers."  Maj.  J.  W.  Powell,  chief  of  the  U.  S.  Geological  Survey,  estimates  that 
wnen  all  possible  sources  of  water  supply  for  purposes  of  irrigation  are  utilized,  but 
25  per  cent,  of  the  lands  requiring  irrigation  can  be  served  with  water.  This  is  not 
encouraging  to  people  so  far  from  the  mountains  to  depend  upon  such  a  source  of  sup- 
ply. On  each  side  of  the  Arkansas  River,  in  Colorado,  lies  a  vast  plain  of  rich  land 
yearning  for  irrigation.  Roughly  estimated,  there  are  not  less  than  8,000,000  acres  of 
land  in  tliese  two  areas.  If  but  half  of  it  is  susceptible  of  irrigation,  that  would  make 
4,000^)00  acres  which  must,  according  to  Senator  Plumb,  eventually  be  satisfied  be- 
fore Kansas  can  expect  to  use  any  of  the  water  coming  down  the  Arkansas,  whether 
it  be  stored  melting  snow  or  storm  waters.  If  the  Arkansas  River  should  furnish  a 
stream  of  water  1,200  feet  wide  and  4  feet  deep,  flowing  at  a  speed  of  3  feet  per  second 
for  one  hundred  days  in  each  year  (it  has  not  furnished  one-fifth  that  amount  this 
season),  that  would  furnish  but  two  practical  irrigations  per  year  to  2,500,000  acres.  • 
As  a  matter  of  fact,  the  average  total  water  supply  of  the  Arkansas  River,  for  the  next 
five  years,  at  least,  will  not,  if  all  utilized,  furnish  safe  and  reliable  irrigation  for  more 
than  1,000,000  acres  of  land  each  and  every  year,  and  there  are  already  ditches  oon- 
stmcted  and  projected  in  Colorado  covering  land  sufficient  to  use  at  least  all  of  the 
practical  supply.  The  fact  is,  eastern  Colorado,  adjoining  Kansas,  is  as  much  in  need 
of  a  prompt  and  efifeotive  solution  of  the  problem  of  a  water  supply  as  is  western 
Kansas.    Stewart,  the  authority  already  quoted,  says  of  the  Arkansas  valley : 

"  The  nearest  crest  of  the  water-shed  on  the  north  side  of  the  river  is  45  miles  dis- 
tant, on  the  south,  it  is  much  more  distant.  If  we  calculate  a  territory  only  90  miles 
wide  and  500  miles  long,  depending  upon  this  river,  it  would  contain  28,800,000  acres, 
requiring  1  cubic  foot  per  second  per  100  acres,  288,000  cubic  feet  per  second.  To 
•apply  this  there  would  be  required  a  river  nearly  2  miles  wide  and  10  feet  deep, 
flowing  2  miles  an  hour,  with  no  allowance  for  loss  by  evaporation  and  percolation. 
The  Arkansas  is  not  one-fifth  of  this  capacity  and  could  not  supply  one-tenth  of  the 
territory." 

What  of  the  storage  of  storm  waters  that  fall  on  the  lands  in  which  we  are  inter- 
asled  T    Here  is  probably  the  worst  impracticability  yet  suggested. 

To  begin  with,  we  lay  down  this  proposition :  That  there  is  not  enough  snrploa 
•torm  water,  collected  or  wasted,  in  all  southwest  Kansas  in  tweWe  moii\i\i&  \a  I^qSl- 
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niBb.  practical  irrigation  for  5  per  cent,  of  the  land.  Then  more  than,  h&tf  of  all 
that  is  collected,  collects  in  basins  where  it  can  not  be  ntilized  for  irrigation^  and  any 
reseryoirs  constr acted  to  save  the  remainder  would  cost  many  times  what  the  land 
they  would  irrigate  would  be  worth.  Supplemental  to  some  other  water  supply,  they 
would  be  of  great  value,  well  worth  what  they  would  cost,  because  they  wonld  sup- 
ply the  seepage  and  evaporation  over  a  large  area,  thus  making  a  large  net  gain  in 
the  water  supply.  It  is  only  that  such  a  supply  alone  would  be  practically  exhausted 
by  the  inevitable  waste  of  evaporation  and  percolation  that  renders  it  useless  as  s 
sole  source  of  supply. 

These  propositions  are  fully  demonstrated  both  by  facts  which  are  familiar  to  all 
residents  of  the  Southwest,  and  also  by  practical  test. 

It  must  be  conceded  that  storm  waters  to  be  stored  and  used  for  irrigation  must  be 
caught  in  something  of  the  nature  of  what  we  call  in  this  part  of  the  country  a  "  draw,*^ 
that  is,  it  must  be  a  depression  with  an  outlet  which  may  be  closed  by  a  dam  to  hold 
back  the  waters,  and  through  which  they  may  afterward  be  let  out  as  needed  upon 
the  land  below.  Waters  caught  in  a  deep,  bowl-shaped  basin,  without  an  outlet,  an 
more  inaccessible  for  irrigation  than  if  at  the  bottom  of  a  well.  Where,  then,  can  be 
found  draws  which  may  be  converted  into  storage  reservoirs  for  storm  waters  T  Only 
along  a  narrow  strip  of  land  north  of  the  river  in  Hamilton  and  Kearney,  Gray  and 
Ford  Counties,  and  probably  in  still  narrower  strips  of  rough  land  alone  the  Cimarron, 
the  Pawnee,  the  Whitewoman,  and  the  Beaver.  Not  10  x>er  cent,  of  the  total  ares  of 
this  resion  could  thus  be  utilized  for  the  construction  of  such  storage  reservoirs,  and 
not  only  would  the  waste  in  such  draws  &om  soakage  be  very  great,  on  account  of 
the  nature  of  the  formation,  but  the  water  would  have  to  be  carried  to  such  a  distance 
in  order  to  get  it  out  upon  land  susceptible  of  irrigation,  that  it  would  be  practically 
used  up  in  transit.  There  is  no  part  of  the  country  offering  such  advantages  for  res- 
ervoirs of  this  kind  as  the  northwest  part  of  Ford  County  and  northeast  Gray,  and 
here  the  Eureka  Canal  has  had  a  large  number  of  such  reservoirs  in  use  for  the  past 
two  or  three  years.  The  ditch  and  reservoirs  were  constructed  by  the  Gilbert  Broth- 
ers, who  have  had  charge  of  the  work  and  watched  the  development  and  operation 
of  the  works  from  first  to  last.  Mr.  G.  G.  Gilbert,,  being  asked  as  to  the  supply  of 
storm  waters  collected  in  these  draws,  fully  corroborates  the  foregoing  statements  as 
to  the  inadequacy  of  such  reservoirs  as  a  primary  source  of  supply.  Being  finally 
asked  how  much  land  he  could  depend  upon  irrigating  from  these  storage  ^aws,  un- 
aided by  water  from  the  river  or  some  other  source,  he  answered  promptly:  ''Hone 
whatever." 

As  an  ounce  of  practical  and  intelligent  experience  is  worth  a  ton  of  untested  theory, 
we  regard  this  as  settling  the  status  of  storm  storage  reservoirs  in  this  region.  Is 
accessories,  to  make  up  for  the  various  wastes  of  evaporation  and  percolation,  they 
will  be  valuable.  Without  an  additional  source  of  supply,  they  are  absolutely  with- 
out practical  value. 

As  for  digging  out  little  5-acre  ponds  all  over  these  level  prairies,  as  has  been 
gravely  advised,  there  is  not  one  of  our  farmers  but  can  say  at  once  that  such  holes 
might  as  well  be  dug  in  the  crest  of  Chimborazo  or  the  heart  of  Sahara  for  aU  the 
practical  good  they  would  do  us,  unless  there  is  first  some  source  of  supply  aside  firom 
the  rains.  They  would  simply  be  dry,  unsightly,  costly  holes,  useless  and  in  the 
way.  The  storm  waters  which  fall  upon  more  than  nine-tenths  of  the  area  of  south- 
west Kansas  do  not  run  off  into  streams.  They  go  straight  down  and  up.  Ask  a 
resident  of  Finney  County  how  much  rain-water  gets  into  the  river  from  the  entire 
area  of  the  county,  aside  from  what  falls  upon  the  stream  and  ita  immediate  banks, 
'and  in  one  small  draw  in  the  eastern  part  of  the  county,  and  he  can  tmt^ully  an- 
swer, **Not  a  bucketful." 

The  entire  county  of  Haskell,  with  adjacent  parts  of  Grant,  Finney,  Gray,  Seward, 
and  Meade  compose  a  vast  plain  with  an  area  of  about  15,000  square  miles  in  which 
there  is  not  a  single  stream,  nor  place  for  one.  None  of  the  rain-fall  flows  off  from  it. 
The  major  portion  of  every  other  county  in  the  entire  district  is  similarly  conditioned. 
North  Finney,  Kearney,  and  Hamilton  and  south  Greeley,  Wichita,  and  Scott  contain 
an  almost  unbroken  plain  still  larger  than  the  above.  In  the  adjacent  parts  of  Colo- 
rado the  same  vast  undrained  areas  are  found.  Whenever  there  is  a  snfiioient  rain- 
fall upon  these  plains  to  fill  a  5-acre  pond  upon  each  40  acres  with  surplus  sorfiMS 
water,  the  ponds  will  not  be  needed,  for  there  will  bo  rain  enough  to  dispense  with 
irrigation  and  replace  it  with  a  system  of  drainage. 

Can  we  then  secure  a  supply  of  water  sufficient  to  irrigate  this  vast  and  rich  legkA 
by  the  help  of  the  artesian  wells  and  storage  ponds?    Let  us  see. 

Underlying  the  whole  Arkansas  Valley  is  a  vast  sheet  of  water  of  unknown  av6^ 
age  width  and  depth.    Every  well  in  the  valley  and  within  a  few  miles  npon  the  up- 
land— except  in  a  few  localities — penetrates  the  ''sheet  water."    From  I^odffe  Cita^ 
Kans.,  to  La  Junta,  Colo.,  the  Santa  F^  Railroad  ha#  fifteen  large  wells.    They  all 
penetrate  the  sheet  water  and  none  go  through  it.     So  says  Mr.  K.  A.  Stein,  sops^ 
mtendent  of  the  western  diviBion  oi  tke  ^aX.er  aet\\<io«    The  water- works  well  st 
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Garden  City  goes  into  the  sand  to  a  depth  of  11  feet  and  soandings  to  a  depth  of  25 
feel  more  did  not  ''  touch  bottom."  The  experimental  boring  made  here  at  Garden 
Ci^  in  1888,  passed  through  a  depth  of  320  feet  of  water,  soaked  sand  and  gravel. 

F.  W.  Couyers's  well,  17  miles  north  of  the  river  in  Finney  County,  strikes  the  sheet 
water  and  so  does  the  well  of  S.  G.  Morris,  15  miles  south  of  the  river  in  Gray  County. 
These  are  only  given  as  examples.  Scores  more  might  be  mentioned.  J.  S  Humph- 
rey, a  practical  civil  engineer,  who  has  given  some  years  to  the  study  of  the  matter, 
estimates  that  the  sheet  water  extends  from  the  south  side  of  the  sand  hills,  10  miles 
sonth  of  Garden  City,  to  a  point  at  least  60  miles  north.  W.  E.  Trull,  who  was  for 
a  long  time  city  engineer,  and  closely  observed  the  same  matter,  is  convinced  that 
the  sheet  water  is  not  less  than  30  miles  in  width.  It  would  not  be  reasonable  to 
snppoae  that  it  did  not  at  least  extend  to  the  northern  edge  of  the  river  valley,  and 
to  tne  sonth  side  of  the  sand  hills  which  skirt  the  river  on  the  south,  which  would 
mi^e  an  average  width  of  at  least  12  miles.  What  may  be  the  average  depth  of  this 
vast  reservoir  of  sand  and  gravel  saturated  with  water  is  not  determinable  from  the 
slender  data  at  hand,  but  it  is  safe  to  assume  that  it  is  more  than  20  feet.  That  a 
steady  current  flows  eastward  through  the  porous  strata  of  sand  and  gravel  is  a  well 
established  fact  and  undisputed.  It  has  been  observed  for  years  and  by  hundreds  of 
people.  In  many  wells  the  current  is  plainly  perceptible,  and  in  all,  any  chance  bit 
of  wood  or  handifnl  of  chaff  or  leaves  blown  in  b^  the  wind,  floats  to  the  east  side  of 
the  well. 

All  these  facts  are  of  utmost  importance  to  us,  because  they  prove  that,  underneath 
onr  feet,  a  broad  and  deep  stream  of  water  slowly  passes  down  the  slope,  compared 
with  which  in  volume  the  visible  stream  is  as  an  iulant  to  a  giant.  Let  us  gather  an 
idea  of  the  capacity  of  this  subterranean  stream  to  supply  us  with  water. 

Carefully  oondncted  experiments,  made  in  the  past  few  days,  show  that  a  single 
square  mile  of  this  sand,  20  feet  deep,  contains  about  209,000,000  cubic  feet  of  water, 
enongh  to  flood  19,200  acres  of  laud  to  a  depth  of  3  inches.  While  it  would  be  practi- 
cally impossible  to  drain  any  given  area  of  these  substrata  completely,  it  is  well 
known  that  they  yield  up  their  waters  with  great  readiness.  The  Garden  City 
Water-Works  well,  before  referred  to,  is  but  25  feet  in  diameter  and  penetrates 
the  water-bearing  stratum  but  11  feet,  and  water  can  enter  the  well  only  at  the  bot- 
tom, the  walls  being  of  rock  laid  in  cement,  yet  it  will  furnish  800,000  gallons  of 
water  per  day.  If,  then,  the  half  of  these  subterranean  waters  can  be  utilized  to  a 
depth  of  10  feet  over  an  area  of  5  miles  wide,  enough  water  can  be  obtained  to  flood 
one-half  of  the  land  for  40  miles  on  each  side  of  the  river  to  a  depth  of  3  inches.  In 
practical  use,  if  one-half  the  land  can  be  irrigated,  the  rest  will  be  included  in  pas- 
tores,  roadways,  high  places,  etc. 


TUfldiJunrmm  representfl  a  crosa-Hection  of  a  2-railo  stretch  of  river  bottom  land  in  which  the  slope 
of  the  sarTaee  (which  ia  7^  feet  per  mile)  ia  purposely  exaggerated  iu  order  to  make  the  method  of 
•™*nta/I  water  e  wily  perceptible  to  the  eye.  The  npper  irregular  line  represents  the  sarface  of  the 
MU,  the  wave  line  next  to  ft  repreauntinK  the  surface  of  the  aatnratnd  sand  and  gravel  which  lies 
fTMB  liot  feet  below  the  top  of  the  ground  and  extends  down  to  a  great  d«^pth.  Let  the  line  A-B 
maicate  the  bottom  of  an  irrigating  fountain,  and  it  will  bo  aeen  that  water  wliich  will  ruah  into  it,  as 
inW  «  well,  at  A,  will  readily  run  out  upon  the  surface  at  B. 

Can  this  water  supply  be  obtained;  and  if  so,  how  T 

As  is  well  known,  this  valley  and  adjacent  plains  have  a  slope  to  the  eastward  of 
7^  feet  per  mile.  In  the  river  bottoms,  the  surface  of  the  soil  is  but  3  feet  above  tho 
•nrface  of  the  underlying  water  over  large  areas.  Great  pools  or  fountains  can  be 
opened  into  this  subterranean  water  supply  and  tho  accnmulating  waters  run  to  the 
Bartmee  in  ditches  having  a  fall  of,  say,  2  feet  per  mile.  The  aQeon\i^^n.^\\i^  ^y^^tmsl 
Ulnstrates  the  method. 
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The  surface  of  the  gronnd  and  the  anrfooe  of  the  nuderljiofr  water  tkre  iTtdioated. 
Let  the  line  A-B  represent  the  bottom  of  au  open  fonntain,  having  a  fall  of  3  feet  pet 
mile,  and  it  will  readily  be  seen  that  wat«r  from  10  feet  below  the  water  line  at  i 
coold  be  discharged  into  a  ditch2  feet  deep,  oulj  S  miles  distant  at  B.  The  bottom 
of  the  fountain  at  A  wonld  be  13  feet  below  the  average  surface  of  the  river  bottou 
lands.  To  discharge  water  from  that  point  into  a  dit«b  3  f^t  deep  at  S  wonld  m- 
qaire  it  to  be  raised  11  feet.  This  the  difference  between  a  fall  of  7-1  fbet  pernult 
and  a  fall  of  S  feet  wonld  accomplish  in  '.i  miles. 

A  foantain  or  pool  thus  excavated,  40  fitet  wide  and  a  little  more  than  2  miles  long, 
gradnall;  deepening  to  a  depth  of  10  titot  below  the  water-line,  would  hav«  an  are* 
capacity  one  thousand  times  largec  than  the  Garden  City  well.  If  it  conld  supplj  i 
proportionate  extreme  ontpnt  of  water,  it  wonld  yield  800,000,000  gallons  of  water 
pel  each  twenty-font  honra.  And  while  it  could  not  be  espeated  that  one-faalf  snoh 
proportionate  yield  could  be  had  steadily,  yot  if  it  shoald  yield  a  snpply  of  bnt  10  par 
cent,  as  large  in  proportion  it  wonld  proiluce  water  enoogh  to  cover  1,000  aoret  pu 
day  to  a  depth  of  3  inches,  making  a  total  irrigation  capacity  of  30,000  acree  pra 
month,  or  360,000  acres  per  year.  Granting  a  loss  of  nearly  one-half  of  this  snppl; 
from  soakage  and  evaporation  iu  ditches,  deldB,  and  storage  reserroiie,  still  two 
thorough  irrigations  per  year  wonld  be  assured  to  100.000  acres  of  land  from  saoh  * 
fonnlain.  From  data  already  obtained,  wefee!  justided  in  stating  that  each  a  supply, 
inclndiug  the  cost  of  making  fountain,  canals,  storage  reservoirs,  etc.,  inclnding^ 
gronnd  and  right  of  way  for  same,  can  be  obtninsd  at  a  cost  of  lees  than  |100,0o9,  ot 
not  exceeding  %l  per  acre  to  be  irrigated.  Should  time  show  that  the  cost  willbt 
even  ten  times  as  great,  it  will  still  be  l>elow  the  average  cost  of  depending  npoB 
"  storage,  storm,  and  torrential "  sonrccs,  and  will  pay  enoimonil;. 


In  this  drawlni;,  whfoh  represonta  a  longltDdiDal  secUon  of  part  of  s  "  fbnntsln, "  the  elops  af  flit 
bujd  is  eiacj^rated  in  order  to  mako  t1i«  metboil  of  obtaining  vator  dI^tiTj  appmreilt  to  the  VJ^  lirt 
the  drawiuj;  roprexiiUti  a  Btrotcli  of  2  milea  of  ArkanaRs  River  bottom,  which  hu  an  eaatwari  M 


lit  bichei  Ibaa  B.    The  andHlylni  bedofvl 
lie  eorfnoe.  ia  indinsled.    If  the  fuDntaia  te  _ 
■ndn  (lndiaat«d  by  the  Uaa  A  B) 


id  8  foot  belov  the  1 


uraliilucea  and  in  tl 


of  71  feet  per  mile;  beoco.  the  narfsceatC  is  IS 
Iwarliie  Band  and  gravel.  aviTaEiuK  3  feet  Itelon 

tbo  bottom  Hill  be  11  f»el  below  the  siirfaco  at  C 
which  rnshea  into  the  fuuntiin  from  hottom  ai" 
eronndatB.    This  p^n  Is  In  open  '      ' 

ehoWS,  in  outline,  abeet  piling.  Wbii;u  ■□  ubi»iubi/iiu  juduubvj   nauui>;  Bui^a  u  luuubiuu. 

Of  the  objections  that  may  be  interposed  to  this  theory  of  obtaining  water  for  liri- 
gatioa,  ne  will  here  notice  but  one:  "  Will  not  such  a  pool  till  np  wim  aandt"  The 
nnineroas  large  wells  so  long  in  nse  along  tlie  river  show  that  corbing  at  the  sides  ia 
required,  but  that  the  sand  will  not  fill  np  from  below. 

All  the  points  as  to  abundance,  steadiness,  permanence,  and  cost  of  the  snpply  havo 
been  considered,  and  we  are  prepared,  we  think,  to  meet  all  possible  objections  with 
facts,  fignros,  and  demon strations  that  can  not  be  controverted. 

We  may  as  well  meet  the  facts  and  facothein.  Nothing  can  be  gained  by  shutting 
our  eyes  to  the  inevitable  and  clingiiip  to  exploded  theories.  To  do  so  is  to  invite 
disaster  and  bitter  diaappointmout.  Witliont  the  utilization  of  this  vast  underflow, 
artesian  wells,  tiie  rivers,  ditches,  and  storage  reservoirs  will  only  starve  as  on  broken 
promises  and  hopes  deferred.  By  prompt  and  united  effort,  all  southwest  Kanw 
and  southeast  Colorado  (whose  necessity  is  jnat  as  great)  may  so  odd  to  the  present 
resources  for  water  as  to  make  the  future  oue  of  certainty  and  most  abundant 
anoceaa.    And  socli  a  domonstration  in  the  Arkansas  Talley  will  lead  to  the  deval- 
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Sment  of  similar  vaat  and  heretofore  nnoHed  resouroea  for  inisation  in  other  parts 
the  W«8t. 

To  seonre  speedy  and  sjstomntio  development  will  reqaire  j^overmental  attention, 
A  central  systeia  of  main  canala  and  storage  reaorvoira  should  be  laid  ont  upon 
the  highest  gronnd  on  each  side  of  tlie  Arkansas  Giver,  these  twin  Bvstema  reaching 
well  np  inteColorado.  Into  those,  any  nnmber  of  ^reat  fountains,  opened  into  the 
saturated  sabstrata,  may  be  made  toponr  torrenU  of  water  the  year  round,  keeping 
them  full  and  ready  for  service  at  all  times.  Kuither  long  delay  nur  )^at  expense 
will  be  required.  With  the  work  thus  laid  ont  and  Byslematically  begun,  private 
capital  may  aoon  be  brought  forward  to  take  up  the  work  in  a  way  that  while  it  will 
pay  the  capitalists,  will  aluo  give  the  greatest  benefit  to  the  sturdy  pioneers  who  arc 
entitled  to  greatest  consideration.  Without  governmental  action,  the  development 
will  undoubtedly  take  place  in  time;  but  in  a  bap-hazard  and  uncertain  fashion  and 
with  auoh  delays  as  will  result  in  iucalculabte  loss  to  the  people. 

How  can  It  be  doneF  A  large  main  canal  should  bo  provided  on  the  highest 
gronnd  on  each  side  of  the  Arkansas  Eiver,  reaching  from  the  mountains,  or  nearly 
an,  in  Colorado,  post  the  one  hundredth  meridian  in  Kansas ;  these  to  be  kept  npoD 
the  highest  land  and  to  be  connected  with  available  sturatte  reservoirs,  thus  making 
two  grand  chains  of  storage  canals  and  lakelets,  reaching  clear  across  the  ajid  region. 
Then  open  supply  pools  from  the  underflows  and  lead  the  waters  to  these  storage  sys- 
tems, where  it  confd  be  made  available  for  all  parts  of  the  laud  needing  i — '    -'^-- 


w^b  woold 


TigatioD. 

-  „ , -  -     -  -  -      -nple  sup- 

The  accompanying  rough  sketch  illustrates  the  method 

—J. 1 — J- •L.  _  —  ■.-!...  '-.d  the flowof  artesian 

it  oasnal  observation 


onia  laniiL   "t  f.  iji»i|  uoHLUcmi  hu  iu   uj  uain  nij  Hbllllllailt  Hupplv  Alwqvq   TCOIiy  Ilir  nun  ID  All  parU  OI 

th»  rvjcloD  lo  Ihi  Lrrij-nted.  hy  lupann  of  syMtnnia  of  ninlp  utorago  eaiiiiln  and  storneo  liasina.    These 

pDrpoMii  iiuch  laree  df  preMi.iiia  ns  full  in  tb.>  lino  of  a  main  CRnal  <m  M  J^&X^t  to  oiieHiUeTi"  ili)! 
•ronthnllDenrxnpnly  csnnl  (aautC).  A  elanop  at  this  plan  will  sliow  bow  necpwiHT  Itls  loa 
xntral  devslnpmeni  of  Trrii-Aijon  in  a  lum  «<wi>e  of  cinnn  trv  to  Imve  oil  dRvnlopment  mxle  apart  oC  a 
|Ha«I»l  ayiitalD,  nnder  nenernl  r^iilatlonH.  Antho  pliunaiiroln  reijttv  avaiit  tiHaiilo,  aunL  a  nyeteni 
otvlonjiB  email  uid  reseryolrx  will  rurnleh  aU^uly  wutj^r-poner  to  ui  imuIcuUbla  uvuiuDt'  and.  UlU 
pgvar,  by  ueeui  of  dectrldt;,  ma;  be  Inmaniitted  to  disUnt  pointe. 
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tliat  the  steady  gnah  of  the  inexhanstible  wators  of  the  DDderflow,  i»j  and  nigh^ 
the  year  round  wonld  be  of  vastly  greater  sign  i  flea  nee.  We  ooly  need  refer  m  pat- 
sunt  to  the  immenee  amount  of  water  poirer  anch  a  system  would  develop — anSoient 
to  coyer  the  land  with  factories,  and  heat  and  tight  the  homes  of  the  people  by  elee- 
tricity.  With  such  a  system  of  water  supply  ouce  developed,  this  valley  of  thoAnuri* 
can  Nile  wiU  support  in  comfort  at  least  thirty  millions  of  people. 

It  is  the  duty  of  the  Government  to  take  hold  of  this  matter  at  once  forahost  of rewoilt. 
Private  capital  would  develop  the  whole  in  time,  but  piecemeal  and  in  adefraltoryand 
nnsystematio  way.  Some  favored  localities  would  be  crossed  and  recroeaed  by  a  euper- 
abundance  of  ditches,  crowding  and  interfering  with  eaoh  other,  vhils  other  portiom 
would  be  neglected  wholly  or  lor  long  years.  The  cost  to  thepeople  in  delay  and 
overcharges  would  be  more  than  the  entire  cost  of  the  system.  Tneintefstate  featnn 
caa  be  handled  only  by  the  national  Government. 

HOW  WATEB  RVHB  VP  HIU. 


KOIB..   ,  ,-- 

ArkHnsM  River,  wL ,    , 

t»ce  of  the  plaiDS  wh  ch  mabea  this  or 
weattoena^  If  a  dlteh  be  ont  ftem  Ih 
it  will  climb  B  feet  higher  ap  the  alope 


nnderotand  how  wat*r  tued  for        „  .  .  _. 

upon  [he  hicheat  npland     It  is  the  rapid  aloiM  of  the  Uf 


tUinfoet  parmilBlha 
a  Ml  of  I|  feet  par  BiK 


it  would  not  be  necessary  that  the  entire  development  should  take  place  in  a  yen 
or  two,  even  if  sach  a  thing  were  possible,  bat  ho  mncb  would  be  aaaiired  from  (be 
first  that  any  part,  whenever  GonBtmcted,  would  bo  ill  harmony  with  the  final  whole, 
and  the  waste  of  time,  energy,  and  money  lie  reduced  to  the  minininin. 


A  MAP  SHOWDia  THE  UNDEEFLOWS  CHIEF  DOMAIN. 


en  tht>  twonhaded  Uoea  on  Oie  rlgbt uafaowu  tliedtrlporcnuntry  whinh  wiU  be  luoat  beneated  bv  ths 
ipaent  of  the  vaat  giibtemnean  sonrcsa  of  water  aapply  for  lTr]ZHiiou,  -which  navbe  tappsd  aad 
id  In  hundndn  of  placM,  not  ODtj  In  Ihe  ruE-iDn  tbua  outliupd,  but  tbroaKboat  tbe  entire  territory  in 
IrrlcitianiBneoded.  ThelandawbiflbwilUhas  be  fixniLBbed  witb  Irrii^tlon  are  In  yerv  Ureepro- 
n  amootb  BS  to  Burfaae,  poiseAeing  soil  of  great  deptb  and  eiceeilinelf  rloh,  and  bavins  a  nne  cllmste, 
■TO  t-Ki  Tar  tram  the  ninantains  to  Bscure  a  reliable  Rupply  of  water  from  torrential  Murees,  and,  at 
ime  time,  they  already  contain  many  aettlerB  wlin  bave  "been  tempted,  or  none  miiUkenlj,  beyond 
undariea  of  bamidareoa.  Hence,  the  underflow  wili  not  Duly  fiunKih  to  many  millloD  aorea  of^riob 
he  only  sore  means  of  iirlEatian.  bnt  will  turn  tbe  Bonaw  of  many  tbonaand  toUluK  aetClers  into  Joy 
lacto  tbelrarldkoaiBBleadstbeineansnrtbeliicbeHtdBEreeoflertillti'uidaoectalDyofiniiahgieatn 


BlnfoTining  than  uukfa^eecnied  by  natuml  rtiinCali. 
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STATEMEITT  OF  CHARLES  MANKART,  DIVISION  ENGINEER  UNION 

PACIFIC  RAILT77A7. 

There  are  no  artesian  wells  on  the  E^ansas  Division.  Our  water  supply  is  obtained 
firom  wells  varying  in  depth  from  13  to  260  feet,  and  from  ronning  streams.  I  am 
unable  to  a8.certain  the  cost  of  the  wells  as  the  motive  power  and  constinetiQiL  de- 
partment has  no  record  of  their  cost,  neither  is  there  any  record  in  the  superint«id- 
ent's  office. 

I  send  herewith  a  statement  giving  description  of  wells,  quality  of  water,  etc.,  at 
our  water  stations  between  Wakeeney  (just  east  of  one-hundredth  meridian)  and 
Denver. 

Union  Pacific  Bailway,  Kansas  Division,    (Main  Line.)    Desonption  of  water  supply 

west  of  the  one-hundredth  meridian. 
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STATEMENT 


OP  WATER    SUPPLY   BY  ATCHISON,  TOPEKA  AKD 
SANTA  FE  RAILROAD  COMPANY. 


[Addressed  to  Mr.  Hinton,  engineer  expert  with  the  committee,  by  A.  A.  Bobinson,  seoond  vioe^preii' 

dent.] 

In  compliance  with  request  for  information  concerning  the  water  supply  on  tho 
Santa  F6  System  west  of  the  one  hundredth  meridian,  for  use  of  the  Senate  Committee 
on  Irrigation,  I  take  pleasure  in  inclosing  the  following : 

Brief  statement  of  our  water  supply. 

Copy  of  analyses  of  certain  waters. 

Blue  print  of  condensed  grade  profile.  (As  the  profile  does  not  show  the  lines  re- 
cently constructed  I  suppliment  it  with  a  list  of  elevations  above  sea  of  controUiog 
points.) 

I  regret  I  can  not  furnish  you  with  profiles  of  all  the  new  lines,  bat  we  have  no  oon- 
denied  profiles^  none  but  on  the  large  scale  of  400  feet  to  1  inch^  to  copy  which  woaU 
require  too  long  a  time. 


THE  WATEB   SUPPLY  OP  A.,   T.   AND   S.   F.  EAILEOAD.      223 

MEDDLE!  DIVISION. 

The  only  part  of  this  division  lying  west  of  the  one  hundredth  meridian  is  on  the 
Great  Bend  Extension  of  the  Chicago,  Kansas,  and  Western  Railroad,  lying  west  of 
Ness  City,  and  covering  a  distance  of  91  miles. 

There  are  four  water  stations  on  this  part  of  the  line — ^located  at  Beeler,  Dighton, 
Modoc,  and  Crisby.  *' 

At  Crisby  the  source  of  supply  is  a  well  97^  feet  deep,  and  furnishing  2,000  gallons 
per  hour. 

At  Dighton  there  is  a  well  18  feet  in  diameter  and  65  feet  deep,  and  at  Modoc  the 
well  is  1(5  feet  diameter  and  102  feet  deep.  At  Heeler  the  source  of  supply  is  a  small 
stream  which  has  been  dammed.  From  this  dam  to  the  tank  there  is  a  pipe-line 
1,100  feet  long. 

At  each  point  steam  power  is  used. 

SOUTHERN  DIVISION. 

The  only  part  of  this  division  lyins  west  of  the  one  hundredth  meridian  is  that  part 
of  the  Panhandle  extension  within  the  State  of  Texas. 

Water  stations  are  located  as  follows :  At  Clear  Creek,  7  miles  west  of  Glazier, 
where  the  water  is  pumped  by  steam  from  the  creek.  At  Miami,  where  there  is  a 
well  51.5  feet  deep,  which  furnishes  40  gallons  a  minute.  West  of  Codman,  where 
water  is  pumped  by  steam  from  the  creek.  At  Panhandle  City  consideiable  time  and 
money  has  been  expended  to  secure  an  adequate  water  supply,  but  the  result  has  not 
been  satisfactory.  A  well  was  dug  and  drilled  to  a  total  depth  of  560  feet  without 
getting  a  sufficient  supply.    The  company  now  hauls  water  from  the  Miami  tank. 

In  a  test  well  sunk  at  Panhandle  City,  water  was  struck  in  sand  at  a  depth  of  341 
feet.  The  water  rose  18  feet,  with  a  now  of  only  5  gallons  per  minute  or  7,2oO  gal- 
lons per  day.  At  Glazier  a  well  has  been  sunk  for  section  house  uses,  and  good  water 
obtained  at  a  depth  of  20  feet. 

WESTEKN  DIVISION. 

Erfym  Dodge  City  to  Canon  City— From  Pueblo  to  Denver. 

From  Dodge  City  to  Cafion  City  the  railroad  lies  in  the  valley  of  the  Arkansas 
River,  and,  with  the  exception  of  Pueblo  and  Coolidge,  the  water  supply  is  obtained 
from  wells  varying  in  diameter  from  18  to  30  feet,  and  in  depth  from  15  to  40  feet. 
Steam  is  the  power  used  at  all  of  the  water  stations  with  the  exception  of  Syracuse, 
Prower's,  and  Taylor's,  where  windmills  are  used. 

At  Pueblo  water  is  obtained  from  the  city  water-"'orks  company,  which  company 
obtains  its  supply  by  pumping  direct  from  a  reservoir  which  is  filled  by  an  open  ditch 
from  the  Arkansas  River. 

At  Coolidge  water  is  obtained  from  an  artesian  well  recently  completed.  This  well 
is  almost  300  feet  deep,  s^d  the  flow  is  something  like  100  gallons  a  minute. 

The  following  are  the  water  stations  between  Dodge  City  and  Cafion  City:  Dodge 
City,  Cimarron  Pierceville,  Sherlock,  Lakin,  Kendall,  Syracuse,  Coolidge,  Granada, 
Lamar,  Prower's,  Caddoa,  Las  Animas,  La  Junta,  Carlln,  Nepesta  West  of  Boone, 
Pneblo,  Taylor's,  and  Clelland.  Total,  20.  Between  Pueblo  and  Denver  there  are  the 
following  water  stations,  viz:  Piiion,  Fountain,  Colorado  Springs,  Pring,  Castle 
Rock,  S^alia,  and  Denver. 

At  Colorado  Springs  water  is  obtained  from  the  local  company.  At  Castle  Rock 
water  is  pamped  from  an  open  box  sunk  in  the  bed  of  East  Plum  Creek,  and  at  Seda- 
lia  the  water  is  pumped  from  a  bored  well,  the  well  being  300  feet  deep,  and  the  pump 
placed  at  a  deptib  of  120  feet  from  the  surface. 

At  the  other  stations  above  named  water  is  taken  from  wells,  which  are  of  the 
same  class  as  those  in  the  Arkansas  Valley.  The  flow  of  water,  while  not  so  great  as  in 
the  valley,  is  sufficiently  ample  for  the  company's  present  needs. 

NEW  MEXICO  DIVISION. 

From  La  Junta,  Colo.,  to  Wallace,  N,  Mex, 

At  Timpas  and  at  Iron  Springs  there  are  wells  located  on  the  bank  of  Timpas  Creek, 
a  Bteam-pnmp  being  used  at  the  first-named  and  a  wind-mill  at  the  last-named  sta- 
tton.  At  Thatcher  there  is  a  well  located  some  distance  from  the  railroad,  with  a  pipe 
line  extending  from  the  well  to  the  tank.  The  supply  has  proved  so  meaner  that  the 
well  has  been  practicaUy  abandoned^  and  now  water  is  hauled  i£0\iiTT\\i\^^<^,    ^ 
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Hoehue  there  is  a  well  ou  the  bank  of  the  Far^atoire  River  and  the  power  used  is 
both  stoani  and  wind.  At  Trinidad  the  8upx)ly  is  obtained  from  the  local  company. 
At  Starkville  and  Morloy  water  is  obtained  from  Clear  Creek  and  conveyed  to  the 
tanks  through  iron  pipe.  Springs  at  the  head  of  Clear  Creek  are  the  source  of  supply 
and  one  or  more  dams  serve  to  collect  the  flow  from  the  springs.  At  Lynn  water  is 
obtained  from  wells  and  springs  located  at  various  distances,  none  exceeding  a  mile, 
and  by  pipe  lines  conveyed  to  a  pressure  tank  at  the  railroad.  At  Raton,  the  site  A 
extensive  shops  of  the  company,  a  well  on  Raton  Creek  and  various  springe  ontiie 
high  ground  surrounding  the  town  furnish  the  supply.  Steam  is  used  to  force  tiie 
water  from  the  well,  while  from  the  spiings  gravity  does  the  work. 

At  Otero,  Dorsey^  and  Maxwell  City  the  supply  is  obtained  from  wells  on  the  bank 
of  Red  River,  f«team  being  the  power  at  Otero,  while  wind-mills  are  used  at  the  ether 
two.  At  Springer  there  is  a  well  near  the  Cimarron  River,  with  both  eteam-pump 
and  wind-mill.  At  Colmor  we  have  a  well  and  wind-mill.  At  Wagon  Mound  spriofp 
are  the  source  of  supply  and  gravity  does  the  work.  At  Shoemaker's  a  steam-pvmp 
forces  the  water  from  a  well  on  the  bank  of  Mora  River.  At  Las  Vegas  water  is  ob- 
tained from  the  local  company,  whose  source  of  supply  is  the  Gallinas  River.  At 
Bernal  gravity  brings  the  water  from  several  springs.  At  San  Miguel  and  Rowe  wells 
are  located  on  the  bank  of  the  Pecos  River  and  steam  furnishes  the  power.  At  Lamy 
gravity  brings  the  water  from  a  well  in  Apache  Ca&on.  Gravity  is  also  employed  at 
Los  Cerillos,  where  there  is  a  well  on  the  bank  of  the  San  Marcos  Arroyo,  and  at  Wall- 
ace, where  there  is  a  well  on  the  bank  of  Santa  F6  Creek.  At  Santa  F6  a  wind-mill 
is  used,  a  well  furnishing  the  supply. 

RIO  GRANDE  DIVISION. 

From  Wallace,  N.  Mex,,  to  El  Paso,  Tex.— From  Binoon  to  Silver  Ciiy,  also  Magdakua, 

Lake  Valley  and  San  Pedro  Branches. . 

At  Bernalillo  there  is  a  well  12  feet  deep;  at  Albuquerque,  one  12  feet  deep;  at  Los 
Lunas,  one  15  feot  deep ;  at  Sabinal  one  15  feet  deep ;  at  Alamillo,  one  13  feet  deep  ; 
at  Socorro,  one  16  feet  deep ;  all  with  steam  and  wind-mill.  At  San  Antonio,  one  ll> 
feet  deep ;  at  San  Marcial  one  15  feet  deep ;  at  Lava,  one  342  feet  deep,  wittx 
steam  power.  At  Eugle  there  is  a  spring  several  miles  distant  from  the  railroacU 
From  this  spring  the  water  is  forced  by  steam  power  into  a  reservoir  located  on  tho 
divide  between  the  spring  and  the  railroad.  From  this  reservoir  t^e  water  passes b3r 
gravity  into  the  tank  at  the  st  ation. 

At  Rincon  there  is  a  well  14  feet  deep ;  at  Randall,  a  well  14  feet  deep ;  at  Ia0 
Cruces  a  well  18  feet  deep ;  at  Canertillo,  a  well  9  feet  deep ;  and  at  £1  Paso,  a  welX 
24  feet  deep,  steam  being  the  power  at  each  station. 

At  Hatch  there  is  a  well  19  feet  deep,  with  steam  power. 

At  Florida  gravity^  brings  the  water  from  a  spring  27,000  feet  distant  from  thetank^ 

At  Demiug  there  is  a  well  67  feet  deep,  the  power  being  steam. 

At  Crawford  there  is  a  well  41  feet  deep,  fitted  with  a  wind-mill. 

At  Siver  City  the  supply  is  obtained  from  the  Silver  City  Water  Company. 

On  the  Magdalena  Branch  there  is  a  gravity  line  5  miles  long  at  Water  Cafion,  th^ 
source  of  supply  being  a  spring,  while  at  Magdalena  steam  power  is  used,  the  wate^ 
being  obtained  from  a  well  28  feet  deep. 

At  Osceola,  ou  the  Lake  Valley  Branch,  there  is  a  well  136  feet  deep,  and  there  i^ 
both  steam  power  and  a  wind-mill.  At  stations  where  there  is  both  steam  and  wind 
power  the  steam  is  only  used  when  the  wind  fails  to  supply. 

At  Eugle  the  water  is  raised  310  feet  into  the  reservoir,  which,  as  above  said,  is  oO- 
the  divide  and  about  2  miles  from  the  spring  and  about  the  same  distance  from  tb^ 
tank. 

Lava,  Engle,  and  Upham  are  stations  on  the  Jornado  delMuerto,  and  at  each  statioi^ 
an  effort  was  made  to  secure  an  artesian  supply  but  without  success.  At  the  Engl^ 
well  salt  water  was  struck. 

Upon  the  New  Mexico  and  Arizona  Railroad,  extending  from  Benson,  Ariz.,  on  th^ 
Southern  Pacific  Railroad  to  Nogales  ou  the  boundary  oetween  the  United  Stat«^ 
and  Mexico,  water  is  obtained  at  the  following  stations,  viz :  Benson,  Contention^y 
Brookline,  Elgin,  Crittenden,  Calabusas,  and  Nogales,  and  in  each  instance  the  soan?^ 
of  supply  is  a  well  and  the  power  steam. 

On  the  Senora  Railway,  extending  from  a  connection  with  the  New  Mexico  an^ 
Arizona  Railroad  to  Guaymas  on  the  coast,  there  are  the  following  water  statioHdf 
viz :  Nogales,  Agua  Zarca,  Imurls,  Magdalena,  Llano,  Caibo,  Pesqueira,  Hermosill^'y 
Torres,  Artiz,  and  Guaymas.  At  each  of  these  stations,  with  the  exception  of  Imori^ 
the  source  of  supply  is  a  well  and  the  power  steam.  At  Imurls  water  is  obtained  \>7 
gravity  from  the  river  Casita. 

The  SenoTSk  Railway  lies  wholly  within  Mexico. 


SOME   ALTITUDES   IN   KANSAS   AND   COLORADO. 
Partial  list  of  elevations  above  aea-leveh 
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Feet. 

City,Kan8 2,268 

r,  Kans 2,479 

bou,Kan8 2,769 

by.Kans 2,931 

City,  Kans 2,979 

CjKans 3,139 

iado,KaDB 3,275 

,  Kans 3,307 

>y,Kan8 3,448 

Line  Wichita  Connty,  Kans. .  3, 470 

ins, Tex 2,576 

er.Tex 2,608 

dian,Tex 2,347 

ese  elevations  are  on  top  of  rail  at  station. 
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Feet. 

Miami,  Tex 2,751 

Codman,Tex 2,892 

Paten, Tex 3,345 

Panhandle  City, Tex 3.458 

CafionCitv,Colo 5,321 

Pueblo,  Colo 4,656 

Colorado  Springs,  Colo 5, 990 

Pal  mer  Lake  ( Divide) ,  Colo 7, 231 

Denver,  Colo 5,188 

Walter  Canon,  N.  Mex 6,008 

Magdalena,  N.  Mex 6,557 

Kelly,  N.  Mex.  .* 7,149 
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TahU3aS.—  W*lUonllu 
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^lopeika  and  Santa  F4  Railway. 
wkA  New  ICczicowj 
LXTALTSES. 


It 

Chloride  ol 
soditini. 

Sulphate  of 
lime. 

• 

Totals. 

Keraarks. 

7.403 
8.284 

29.921 
50.678 

40.882 
33.824 
70.406 
44.965 
7.656 
97. 074 
29.424 

28.304 

41. 758 
13.998 
21.981 
30.876 
81.313 
77. 756 
97.890 
29.166 
31.842 
81. 937 
205. 460 

102.084 
76. 892 
29.886 
32.661 
70.954 

114.480 
16.329 
77.271 

95.484 

24.959 

28.171 

389. 021 

63.440 
19.040 
59.464 

13.024 
18.079 
26.821 
27.704- 

23.417 

119.260 

34.387 

51. 579 
31. 381 
25.674 

274.691 

18.607 
23. 442 
45.8.>3 

49.905 
83.792 

75.887 
23.910 
21.994 
32.321 

29.742 
36.887 

Not  poisonouH,  bat  supposed  to  be.    Bed 
sediment  is  iron  and  organic  matter. 

r.v3» 

1.652 
1.830 
8.0P7 
5.032 
L610 
3.579 
8.939 

6.413 

4.720 
1.489 
2.982 
3.598 
3.942 

\ 

LMB 

■ 

8.269 

2.403 

Poor.    Large  per  c.  sulphate  of  magnesia. 

8L063  1 

i 

Extra  good. 

Poor.    Large  per  c.  sulphate  of  magnesia. 

.«M 

20.180 
4.842 



On  account  of  organic  matter  unhealtliy 
for  drinking. 

: 

10. 549 

, 

Extra  good. 

A  good  water  for -comparison. 

L0A2 

*i.'43i 

2. 500 

ai.482 

Poor.    T^rge  per  c.  sulphate  of  magnesia. 
Poor.    Large  per  cent,  of  hard  salts. 
Poor.    Lar;^  per  c.  sulphate  of  magnesia. 

4.9St 

a.tw 

12.846 
1.631 

16.127 
.087 

20.440 
39.003 

■ 

Combined  sulphuric  acid.    10. 356  grains. 
Over  70  per  cent,  insoluble  matter.   Puri- 

WIU2 

7.820 

2.375 
2.780 
7.143 
7.905 
20.126 
15.609 

62.420 
12.609 

"i'eso* 

21k  3M 

fication  necessary. 
Very  poor. 
Poor. 

X4.tft 

.829 

t.fM 

Clt7 

Will  corrode  brass  fittings. 

Poor.    Large  per  cent,  of  hard  salts. 

Extra  good. 

This  water  must  have  a  string  tendency  to 

foam. 
Poor.    Large  per  cent,  of  sulphate  of  lime 

and  magnesia. 
Note  large  per  centage  of  silica. 

7.  IAS 

r 

20.920 

2.316 

3.286 

8.261 

20.676 

13.163 

B.M3 

11.240 

1 

IfflS 

1  9i.m 

22.665 

On  account  of  larse  per  cent,  of  Epsom 
salt8,iniurious  to  health,  if  used  too  freely. 

\     &«3B 

1. 

• 

.m 

'ii*364" 

Per  c.  of  scale-producing  material  small  on 
account  of  large  per  c.  chloride  and  sul- 
phate of  soda.    This  water  will  attack 
brass  and  corrode  fi  ttings  of  that  material. 

.SB 



5.757 
5.768 

5.145 

20.420 

4.800 

15.025 
3.874 
1.450 

16.470 

1.281 
1.633 
7.795 

5.792 
23.418 

9.<H2 
2.677 
8.419 
2.436 

LAOS 
3.066 

•m 

L8M 

••••  .*.. 

...... 

Poor.    Will  corrode  brass  fittings. 

.«! 

'■•■a 

...... ........ 

Poor.    Unhealthy  for  drinking  purposes. 

Will  corrode  brass  fittings. 
Good. 

il8» 

-. 

Good  both  for  drinking  and  boiler  purposes. 
Poor  water  en  account  of  largo  quantity  of 
sulphates.    Will  form  hard  soalo. 

Poor.     W  ill  corrode  brass  fittings. 

Poor.    Large  per  o.  sulphate  Of  mmgneilA. 
Good 

l.7« 

.918 

•••...- 

Good 

••••.1.. 

Fair 

SL9B 

»••.»«.  a  .•»*»«l 

Tb0  toons  good,  jEbUt,  and  poor  indicate  the  yaloe  for  bollec  pvcpottoa. 


228  IRRIGATION  AND   RECLAMATION   OF   ARID   LANDS. 


STATEMEITT  OF  GEORGE  H.  WEST,  OF  GREELE7,  COLO.,  IN  RBLi^ 

TION  TO  SOUTHWEST  KANSAa 


We  beg  to  submit  the  following  iuformation,  covering  those  counties  in 
soath  of  the  third  standard  parallel  and  west  of  the  ninety-eighth  meridian,  embrt^c- 
Ing  an  area  of  16,520,000  acres,  of  which  fully  15,000,000  acres  are  suitable  for  agri- 
cultural  purposes,  relying  for  its  best  results  upon  irrigation. 

At  least  90  per  cent,  of  this  land  is  underlaid  by  subterranean  flows  or  reservoiiv 
of  water,  available  from  wells  by  means  of  mechanical  power.    The  application  of 
an  economical  method  of  raising  this  water  would  produce  more  immediate  and  gen- 
eral benefits  than  any  other  system,  making  from  60  to  75  per  cent,  of  the  entire  am 
at  once  reclaimable  by  private  enterprise. 

Along  the  Cimarron  River  and  its  tributaries  are  350,000  acres  of  first  bottom  lands, 
with  abundance  of  water  within  20  feet  of  the  surface ;  while  at  least  500,000  acres  in 
the  Arkansas  Valley  will  afford  an  exhaustless  supply  of  water  for  ordinary  irrigating 
purposes  at  10  feet.  The  valleys  of  the  Beaver.  White  Woman,  Pawnee,  Walnut, and 
their  tributaries  will  afibrd  1,000,000  more  acres  of  land,  with  an  ample  water  supply 
from  15  to  30  feet.  Outside  of  the  valleys  sheet  water  is  found,  from  30  feet  to  ICO 
feet,  with  an  average  depth  of  about  60  feet ;  excepting  limited  iireas,  including  po^ 
tions  of  nearly  every  county  west  of  the  ninety-ninth  meridian.  Embracing  nearly  all 
of  Haskell  County  and  a  narow  strip  west  through  the  counties  of  Grant  and 
Stanton  and  east  through  Gray,  Ford,  Kiowa,  and  Pratt,  extends  what  is  known  as 
the  deep-water  belt,  or  high  tlivide.  Another  such  area  extends  west  through  tiie 
counties  of  Garfield,  Finney,  Kearney,  and  Hamilton,  along  the  fourth  standard  paral- 
lel. In  these  belts  water  lies  at  depths  generally  exceeding  100  feet.  Outside  ttiMe 
narrow  belts  the  larger  portion  of  the  entire  area  is  underlaid  by  a  water  supply, 
available  to  a  mechanical  method  of  raising  it.  The  water  is  almost  uniyerMlly 
found  running  through  gravel  beds  with  a  uniform  current  towards  the  east. 

Neither  coal  or  wood  is  found  in  the  territory  embraced  in  this  report,  and  prices 
are  governed  by  the  length  of  haul  and  competition  between  lines  of  railroad.  At 
Garden  City  the  best  Canon  City  coal  sells  at  the  scales  for  $6.75  per  ton,  Trinidad 
coal  $5.90,  and  Canon  City  pea  coal  $4.65  per  ton.  No  slack  is  sold,  and  we  are  an- 
able  to  get  the  price  of  same  to  include  in  this  report.  Garden  City  is  not  a  compet- 
ing point,  and  the  above  are  about  the  maximum  rates  on  fuel  along  any  lineof  roiad; 
while  at  competing  points  good  fuel  for  steamisg  purposes  can  be  bought  mncli 
cheaper.  The  western  half  of  the  State  has  meager  railroad  facilities,  but  develop- 
ment through  pumping  or  other  system  of  irrigation  would  be  followed  by  the  ex- 
tension of  present  lines  through  that  section  into  the  great  coal  deposits  of  Colorado 
and  New  Mexico,  southwest  of  us. 

No  pumping  system  or  irrigation  has  been  tried,  and  the  surface  streams  are  totally 
inadequate  to  furnish  an  extensive  water  supply  for  a  system  of  canals.  The  Arkan- 
sas River  is  the  only  stream  that  can  be  utilized  in  that  manner,  and  the  present 
demand  upon  it  renders  farming  more  hazardous  than  will  justify  further  develop- 
ment in  that  direction  without  the  application  of  a  storage  reservoir  system,  or  in 
tapping  the  water-bearing  strata  with  underground  canals — taking  advantage  of  the 
universal  trend  eastward.  Such  a  system  will  be  necessary  to  reclaim  the  high 
divides  mentioned  in  this  report,  and  will  call  for  reservoirs  of  enormous  capacity,  as 
those  lands,  being  uniformly  unbroken,  storage  basins  must  be  made  at  great  distances 
from  the  areas  to  be  watered. 

The  underground  water  supply  will  rapidly  increase  instead  of  diministi,  as  the 
water  used  will  largely  be  absorbed  by  the  soil,  and  percolation  from  above  be  added 
to  the  present  sources.  The  water  lost  by  evaporation  will  be  replenished  by  the 
rain  that  will  be  enabled  to  soak  into  the  soil,  instead  of  wasting  upon  the  impene- 
trable sod  of  our  prairies.  Most  of  Kansas  has  demonstrated  that  breaking  the  sod 
and  continued  cultivation  of  the  soil  will  eventually  result  in  the  complete  satiira- 
tion  of  the  dry  soil,  that  almost  invariably  exists  from  the  sod  to  the  sheet  water. 
The  almost  entire  absence  of  clay  beds  and  other  impenetrable  substrata  wiVL  pennifc 
of  the  complete  saturation  of  the  soil  down  to  the  present  water  levels,  making  • 
storage  reservoir  of  incalculable  magnitude,  proportionately  increased  by  each  ad- 
ditional demand  upon  it,  and  capillary  attraction,  now  almost  entirely  absent,  will 
soon  be  established. 

By  determining  at  once  the  practicability  of  mechanical  means  of  raising  water 
from  our  wells,  these  results  can  be  accomplished  by  private  enterprise  in  time  to 
benefit  the  classes  who  most  need  aid  and  encouragement,  and  who  are  ntterablyii' 
able  to  wait  upon  the  action  of  the  Government  in  devising  and  executing  a  mow 
elaborate  system  of  storage  and  canals.  A  pumping  system  will  permit  of  indiYidiil 
enterpriae  and  general  adoption  at  once.  Any  system  dependent  upon  the  oonitEVO' 
tion  of  expenaiye  canals,  lesexvoiia,  Bubdxaana^o,  or  other  methods  inYolYWiiiiaTiii^ 
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e  delay  of  goyernmental  action,  or  in  inducing  capital  to  come  to  our  relief.  To 
Donstrate  that  a  pumping  system  can  be  practically  and  economically  applied  will 
atly  reduce  the  area  of  arid  lands  to  be  reclaimed,  and  afford  a  proportionate  in- 
ase  of  the  available  water  for  that  purpose. 

SITATBBSENT  OF  SECRETAR7  M.  MOHLER,  STATE  BOARD  OF 

AGRICULTURE. 

*liat  iK>rtion  of  the  State  of  I^ausas  west  of  the  one  hundredth  meridian,  as  well 

some  portions  east  of  it,  may  be  classed  as  semi-arid,  and  would  be  vastly  im- 

ved  by  irrigation. 

"he  topography  of  the  country  also  is  such  as  to  admit  of  irrigation  on  an  exten- 

9  scale. 

•he  difficulty,  however,  in  the  way  is,  the  country  is  destitute  of  water.    There  are 

streams  in  that  section  of  any  consequence,  and  the  only  possible  means  of  get- 

^  a  anpply  of  water  is  either  from  the  clouds  by  gathering  the  storm-water  as  it 

a  or  fh>m  the  interior  of  the  earth  by  artesian  wells. 

D  my  judgment  irrigation  by  means  of  storm- water  gathered  into  reservoirs  is  im- 

•cticable  except  on  a  small  scale.    The  chief,  and  I  think  the  only,  hope  of  irriga- 

A  in  that  country  is  by  means  of  artesian  wells.    Such  is  the  opinion  also  of  the 

biers  there. 

'lie  underground  water  supply  of  the  west  is  mainly  obtained  in  two  formations, 

Tertiary  grit  and  the  Dakota  sandstones,  which  in  some  localities  are  so  situated 
bo  give  artesian  water  of  good  quality  from  comparatively  small  depths.  Other 
ter  but  much  mineralized  is  obtainable  at  greater  depths. 

•here  is  a  series  of  irrigation  canals  in  the  Arkansas  Valley,  and  it  is  possible  that 
I  flood  water  of  that  river  could  be  stored  to  irrigate  larger  areas.  It  is  believed 
9  that  the  Cimarron  and  the  Republican  Rivers  would  supply  water  for  irrigation 
large  areas  of  extreme  northwest  and  southwest. 

*he  crops  of  the  western  half  of  the  State  are  substantially  the  same  as  east,  only  that 
grlinm  and  rice  com  do  better  than  maize.  Tree  planting  has  begun  and  the  State 
\  established  a  forestry  station  in  Trego  County,  but  too  recently  to  give  results 
• 

a  the  judgment  of  many  parties  I  have  met  with  it  would  be  a  good  thing  for  the 
T'emment  and  that  country  to  solve  the  problem  as  to  the  practicability  of  irrigat- 

by  artesian  water  by  sinking  wells  in  diflforent  localities.    If  it  were  once  demon- 
Kted  with  reasonable  certainty  that  artesian  water  conld  bo  had,  private  capital 
iild  be  invested  in  developing  the  artesian  water  resources  of  that  section. 
.*hiB  idea,  it  seems  to  me,  is  of  sufficient  importance  to  merit  attention. 

IPapera  inclosed  hy  Mr,  Mohler,'} 

iTSMBNT  OF  BOBEBT  BAT,  OF  JUNCTION  OITT,  ON  NORTHWEST  KANSAS,   ITA 

TOPOOBAPHT,  OLIMATE,  AND  RESOTJBOE8. 

[Prepared  for  the  State  Board  of  Agricnltnre.] 

L  State  whose  boundaries  are  so  little  irregular  as  those  of  Kansas  could  have  itt 
rthwest  quarter  or  other  similar  portion  marked  off  with  definite  lines  if  area  onl^v 
LQired  to  be  noted.  The  northern  line  of  the  portion  under  consideration  would  i'u 
ysease  be  the  Nebraska  line,  which  is  the  fortieth  parallel  of  latitude,  and  thesontb 
e  would  be  the  parallel  of  *6S^  degrees.  The  western  boundary  is  of  course  th< 
lorado  State  line,  or  the  one  hundred  and  second  meridian,  and  its  eastern  bound* 
f  would  be  a  meridian  line  whose  longitude  ^s  98°  20'  west  of  Greenwich.  Thia 
item  line  passes  through  the  counties  of  Jewell,  Mitchell,  Lincoln,  Ellsworth,  and 
ee,  while  the  southern  boundary  is  nearly  coincident  with  the  line  of  the  Santd 
)  branch  roads  from  Lyons  and  Great  Bend,  or  the  Missouri  Pacific  line  to  Colorado, 
rooghtbe  counties  of  Rice,  Barton,  Rush,  Ness,  Lane,  Scott,  Wichita,  and  Greeley 
le  area  so  defined  has  slightly  over  20,000  square  miles. 

[fy  however,  geographical  features  be  taken  into  account,  and  not  merely  area 
tier  boondaries  might  be  used  for  a  district  that  might  properly  bo  called  north  wesi 
HieaB.  One  convenient  area  might  so  be  named  which  should  contain  all  the  region 
rth  c^  the  Smoky  Hill  River  from  the  Colorado  line  to  its  confluence  with  the  Re 
ibBean,  near  Fort  Riley,  in  Davis  County.  This  region  would  be  curtailed  in  iti 
■them  extent  as  compared  with  the  previously  defined  area,  but  would  make  u] 
'  inereased  easterly  extension.  Another  district  well  marked  topograph icallj 
isld  be  the  region  between  the  Smoky  Hill  and  Republican  Rivers.  This  distri^^. 
lile  having  considerable  southeastern  extension,  includes  paxta  oi  CoVot«Aq  ^xiV 
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Nebraska.  A  better  area  for  topofi^raphic  description  would  be  the  draiiia|{e  avoa  of 
the  Republican  and  Smoky,  but  this  would  include  larger  areas  beyond  thelimititf 
the  State,  while  its  soathem  line  would  be  singularly  near  the  parallel  of  38^  3(V. 

In  this  paper  it  will  not  be  possible  to  give  detailed  treatment  of  even  the  smaUflik 
of  the  areas  defined  above,  yet  in  dealing  with  the  larger  featnres,  both  topographic 
and  geologic,  the  larger  areas  will  have  some  notice. 

The  entire  region  here  considered  belongs  to  that  part  of  our  connfoy  known  tepo- 
graphically  as  The  Plains,  or  The  Great  Plains,  bat  it  has  within  it  all  the  varietifiB 
of  surface  jnst  mentioned,  and  the  valleys  of  its  water-courses  are  conspicnooB 
features. 

The  fact  least  noticeable  by  ordinary  observers,  yet  the  one  on  which  all  otkr 
topographical  facts  are  dependent  in  northwest  Kansas,  is  that  there  is  a  seneral  ie* 
oreaso  of  elevation  of  the  country  westward.  Of  course,  the  least  thoagntfnl  trav- 
eler or  settler  is  sure  of  this  as  soon  as  he  has  observed  that  all  the  larger  streams 
of  the  region  have  an  easterly  course.  It  is  also  to  be  observed  when  the  atteolion 
is  directed  to  the  subject  when  traveling  on  the  comparatively  level  conntry— tiw 
high  prairie — above  the  river  valleys  of  uie  distritJt.  In  this  situation  it  wiU  always 
be  noticed  that  the  western  horizon  is  higher  than  Ihe  eastern.  It  ia  also  to  be  ob- 
served when  looking  across  the  greater  valleys  that  the  northern  plateau  is  higher 
than  the  soutbem  one ;  i.  e^  that  there  is  an  increase  of  elevation  northwanl  as  well 
as  westward.    The  former,  however,  is  not  so  marked  as  the  latter. 

The  direction  of  the  streams  indicates  the  elevation.  Tbe  elevation  is  tlio  eanae  of 
the  direction  of  tbe  streams.  Examining  a  map  of  tbe  region  from  the  Mississippi  to 
the  Rocky  Mountains,  we  iind  that  between  the  Platte  and  the  Arkansas  rivers  are  a 
number  of  others  streams,  whose  sources  do  not  reach  the  mountains.  The  prinei^ 
are  the  Smoky  Hill  and  the  Republican,  whose  highest  gathering-grounds  are  in 
eastern  Colorado,  separated  from  the  mountains  by  the  Platte  Valley.  These  two 
streams  are  seen  to  diverge,  the  one  to  the  north  the  other  southerly,  and,  enferiog 
Kai»sas,pass  into  the  region  we  are  discussing.  As  these  streams  diverge  it  Is  seen 
that  others  originate,  of  considerable  length,  but  tributary  to  them  at  laar,  and  oece- 
pying  the  region  between  them,  as  these  lie  between  the  Platte  and  Arkansas.  Theru 
is  a  repetition  on  a  small  scale  in  the  sources  and  courses  of  the  Saline  and  Solenos, 
of  the  conditions  under  which  the  sources  and  courses  of  the  Smoky  ami  Repoblieu 
were  formed.  Looking  further  east,  another  repetition  of  the  same  forms  is  seen  in  tbe 
Neesho  and  Marais  des  Cygnes,  between  the  Arkansas  and  the  Kaw,  continoed  into 
the  Missouri.  This  rei>etition  of  drainage-forms  points  to  continbity  of  similar  iorerB 
thiough  long  periods  of  time  and  persistence  of  the  same  conditions  tliroiigb  witk 
areas. 

The  rivers,  then,  of  northwestern  Kansas  are  rivers  of  the  plains — they  are  net 
mountain  streams — and  hence  lack  mountain  snows  and  mountain  rains  as  sonrees 
of  their  waters.  Besides  this  ditference  in  their  water  supply  they  have  a  very  im- 
portant difference  in  the  form  of  their  beds.  The  mountain  stre  im  is  more  rugged, 
steeper,  and  narrower  as  its  nears  its  source.  The  river  of  the  plain  has  a  shallower, 
broader  depression  the  higher  it  gets,  and  besides  having  less  water  its  bed  becomef 
scarcely  noticeable  at  all  as  a  valley.  The  valleys  of  the  Saline,  the  SolofnoD^  tlM 
Prairie  Dog,  the  Sappa,  and  the  Beaver  become  in  Thomas^  Sherman,  Cheyenne, 
and  Rawlins  counties  little  more  than  depressions  in  a  great  rolling  plain.  Tho 
valleys  of  the  Smoky  and  the  Republican  are  the  same  a  Httle  farther  west  in  Colo- 
rado. 

Another  characteristic  of  these  river  valleys  is  that  at  some  distance  down  tkeir 
courses,  where  they  have  decided  depth  and  running  water,  they  are  more  abrapt— 
in  some  places  rugged — on  their  southern  slopes  than  on  their  northern,  and  ike 
tributaries  on  their  south  sides — right  bank — are  shorter  than  those  from  the  iierlb. 
This  is  of  course  referable  as  to  its  cause  to  the  fact  before  mentioned  of  the  incraose 
of  elevation  northward. 

This  leads  us  to  observe  that  the  valleys  themselves — all  in  the  region — are  tlie 
result  of  one  cause — erosion.  They  have  been  cut  out  by  the  action  of  the  stroaas 
now  running  through  them,  aided  by  the  frosts  and  winds,  and  all  other  weatheriag 
agencies  of  ages  i)aHt.  Further,  the  diilcrences  in  the  character  of  a  valley  in  difRn- 
ent  parrs  of  its  course  are  duo  to  the  differences  in  the  material,  the  cutting  away  of 
which  forms  the  valley,  and  which  is  the  substance  of  the  earth  in  different  parlwof 
the  great  plains.     Of  these  differences  more  will  appear  further  on. 

A  fact  in  the  structure  of  the  valleys  that  is  noticeable  by  tbe  leant  obflfrvaiit:H 
the  prevalence  oihottom  land  in  the  lower  parts  and  its  gradual  restriction  in  ai«a 
and  diminution  in  depth  as  we  ascend  towards  the  sources  of  the  streams.  Tbis 
bottom  land  is  usually  level,  with  a  gentle  slope  laterally — i.  6.,  upwards  iron  tb' 
river,  but  with  a  marked  exception  in  many  places  near  the  stream ;  that  is,  it  is 
iktre  higher  than  a  little  farther  back,  and  this  is  manifestly  due  to  tbe  msBD^r  af 
ita  depomt.  The  whole  material  of  the  bottom  land  is  what  has  beea  held  io  ■*■ 
ebamcal  suspension  in  the  water  of  the  stream  when  in  floods— sand,  grsvrt, 
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%iid  lias  been  deposited  by  the  retiring  waters,  the  finest  material  held  longest  in 
Boapension  being  deposited  in  the  g^tle  ridge  near  the  stream.  There  is  another 
enviaeaioe  of  this  seen  in  the  places  where  the  recent  workings  of  the  stream  have 
left  the  bottom  in  the  form  of  overhanging  precipices  whose  vertical  sides  show 
horizontal  markings  of  sand,  mnd,  or  other  allnvia  alternated  with  black  bands  of 
▼eg^etable  soil,  showing  that  at  those  stages  of  its  existence  there  was  freedom  from 
flood  for  a  sufficient  nnmber  of  years  to  allow  the  grasses  and  other  vegetation  to 
groinr  and  decay  and  leave  the  carbonaceous  material — humas — similar  to  that 
making  the  present  snrface  of  the  bottom.  These  level  bottoms  are  not  usually  the 
lo'west  i>ottoms  of  the  river.  They  are  no  longer  the  jflood  plains,  but  are  permanent 
as  to  their  height,  wasting  away  by  present  action  of  the  stream  as  to  their  area. 
The  flood  plains  of  to-day  are  lower,  usually  more  irregular,  and  becoming  higher 
^witli  eacn  year's  flood  deposit.  They  are  formed  by  the  material  from  above,  the 
hi^li  prairie  as  well  as  the  older  bottom,  by  the  deposit  of  each  year's  flood.  These 
present  flood  plains  may  be  called  the  true  first  bottom.  The  level  bottom  occui>y- 
iDK  a  higher  position  is  the  second  bottom  formed  as  first  bottom  when  the  stream 
was  at  a  diflerent  level,  and  there  is  often  a  third  bottom  back  from  the  stream  15  or 
20  feet  higher  than  the  second  bottom,  and  showing  a  similar  condition  of  things  in  a 
period  still  further  back.  These  phenomena — of  the  thuee  series  of  bottom  lands — 
may  be  observed  in  the  narrow  \ alleys  of  Big  Timber  in  Cheyenne  County,  and  of 
Beaver  in  Rawlins  County,  the  Beaver  of  Scott  and  Wichita  counties,  valleys  farther 
east  of  the  Sappa,  the  Prairie  Dog,  the  Solomon,  the  Saline,  the  Republican,  and  the 
Smoky.  It  is  noticeable  that  the  second  bottom  of  one  part  of  the  valley  becomes 
tbe  third  of  a  region  lower  down. 

Of  the  streams  themselves,  i.  e.,  the  main  ones,  we  notice,  in  connection  with  the 
above  facts,  that  they  are  at  present  occupied  only  in  cutting  away  and  redistribut- 
ing the  material  of  these  bottom  lands  which  they  formerly  deposited.  In  very  few 
plaoes  in  all  northwest  Kansas  is  any  stream  engaged  in  wearing  away  bed-rock. 
The  Sonth  Solomon  in  eastern  Osborne  County  is  doing  it  a  little ;  the  Prairie  Dog 
ahows  a  little  of  the  rock-bed  near  mill-dams,  and  this  is  true  of  the  Saline  and  other 


In  all  the  region  there  are  ho  lakes.  A  few  old  river-beds,  occasionally  connected 
at  flood-times  with  the  present  streams,  are  the  haunts  offish  or  wild  fowl,  but  there 
is  ne  sheet  of  water  anywhere  wider  tnan  the  present  streams.  A  few  of  these  old 
liTer-beds  have  encircled  a  piece  of  higher  bottom  that  by  courtesy  is  called  nn 
Island,  as  at  Long  Island,  in  Phillips  County,  and  such  areas  have  timber.  All  t\u^ 
liTers  east  of  the  ninety-ninth  meridian  have  timber.  The  Solomon  has  a  little  into 
Books  and  Norton  Counties  and  the  Prairie  Dog  has  a  few  trees  nearly  to  the  one 
bnndred  and  first  meridian,  and  the  Big  Timber  Creek  has  some  in  Cheyenne  County ; 
Beaver  ereek,  in  Ra^vlins ;  the  Sappa,  in  Decatur ;  and  also  the  Southern  Beaver,  in 
Soott  Coonty.  But  this  region  is  essentially  a  prairie  country.  The  valley  of  the 
Kepublioan,  from  Jewell  County  to  Fort  Rilejs  and  the  Smoky,  from  Ellsworth  to 
the  same  place,  have  abundance  of  timber.  The  trees  natural  to  the  country  arc 
eak,  ash,  elm«  cottonwood,  box-elder,  walnut,  locust,  and  hackberry ;  the  ash,  cotton- 
wood,  box-elder,  and  locust  going  farthest  west.    The  red  cedar  is  foimd  as  far  west. 

Taking  the  most  extensive  definition  of  our  district,  a  strip  from  15  to  20  miles  in 
width  across  the  eastern  end  of  northwest  Kansas  from  Washington  to  Rico  County 
might  be  called  comparatively  a  rough  district,  the  great  valleys  being  bounded  by 
precipitons  bluffs  of  hard  limestone  or  ferruginous  sandstone  and  the  smaller  ones  being 
rogged  ravines.  Another  strip,  like  the  former,  widening  southerly  from  Jewell  and 
Smith  Counties  across  Mitchell,  Osborne,  Russell,  Ellis,  and  Rush,  being  much 
nnoother  in  the  slopes  of  the  hills.  Again,  a  strip  across  Phillips,  Norton,  Graham, 
Siieridan,  and  Trego  into  Scott  might  be  called  rough,  and  the  most  western  coun- 
ties have  A  decidedly  smooth  contour.  But  these  descriptions  are  only  comparative, 
and  parts  of  these  districts  would  illustrate  the  opposite  terms. 

Tfo  general  increase  of  elevation  westward  is  due  mainly  to  newer  geological 
Ibrmations  being  added  as  we  proceed  in  that  direction.  We  shall  see  further  on 
liow  all  the  topographical  features  are  influenced  by  this,  but  the  increment  itself  is 
mostly  so  gradnid  that  its  relation  to  the  geology  is  not  seen  by  the  casual  obsorvor 
except  in  one  instance,  where  the  added  series  of  formations  make  a  conspicuous 
step  on  the  prairie.  This  is  where  the  limestone  of  the  Fort  Benton  rocks  comes 
first  into  view  as  we  go  west.  In  the  valley  of  the  Smoky,  in  Ellsworth  and  Russell 
eoontieSy  in  Lincoln  back  from  the  Saline,  in  Cloud  and  Mitchell  on  the  Solomon, 
tlieae  are  seen  capping  the  blnifs  away  back  to  the  high  prairie— a  distant  ledge  and 
■tep  higher  than  the  underlying  sandstones,  and  showing  promontories  and  ridges 
with  table  tops  scarcely  less  marked  than  those  of  the  massive  limestones  of  the 
lower  courses  of  the  Republican  and  Smoky  Hill  Rivers.  This  is  a  prominent  feature 
ef  tiie  topography  for  scores  of  miles. 

There  is  a  very  interesting  feature  in  the  topography  of  the  most  western  part  of 
northwest  Kansas,  particnliffy  in  Sherman,  Wallace,  Logan,  Greeley,  ^\<^\v\i\)b^^A!^ 
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Scott  Couuties.  It  is  the  existence  of  depressioBS  not  connecte4  with  other  TaUeyg, 
basins  having  no  outlet,  separated  from  the  general  drainage  of  the  country.  Some 
of  these  seem  to  be  in  a  line,  and  suggest  an  old  river  valley  filled  up  with  allovial 
dams. 

The  main  facts  of  the  topography  are— 

(1)  Gradual  increment  of  elevation  westward. 

l'^)  Similar,  but  less  marked,  increment  northward. 

(3)  The  entire  region  forms  part  of  the  **  Great  Plains.*' 

(4)  None  of  the  streams  have  their  origin  in  the  mountains. 

(5)  The  streams  all  belong  to  one  system,  lying  between  the  valleys  of  the  Arkansas 
and  the  Platte,  which  are  mountain  streams. 

(G)  The  valleys  of  the  streams  are  all  the  results  of  erosion,  having  been  cot  oat  of 
the  body  of  the  **  plains''  by  the  streams  and  the  other  agents  called   **  weatberioE." 

(7)  The  character  of  the  underlying  rock  and  distance  from  highest  partof  tiie 
''plains'^  have  resulted  in  two  smooth  and  two  comparatively  rough  districts,  with 
mounds  and  bluifs — all  hills  of  erosion. 

(8)  The  upper  parts  of  the  river  courses  are  without  permanent  water. 

(9)  The  lower  parts  of  the  river  valleys  have  more  or  less  timber. 

(10)  The  difference  of  elevation  from  a  river  valley  to  adjacent  high  prairie  is  not 
over  300  or  400  feet  anywhere.    In  the  west  the  valleys  are  mere  depressions. 

(U)  There  are  basiuH  in  the  western  part  not  connected  with  the  system  of  river 
drainage. 

The  source  of  most  soils  is  the  actual  degradation  of  the  geological  deposits  of  past 
years  by  the  action  of  rain  and  moisture,  heat  and  frost,  running  stream  and  stirring 
wind.  Some  rocks,  even  the  harder  ones,  have  by  these  agencies  been  broken  np  in 
fragments  and  dust  on  the  spot  where  they  have  lain  for  ages.  Seeds  of  plants 
buried  in  this  debris  have  rooted  and  grown,  and  by  their  chemical  force  and  uiechaui- 
cal  action  have  aided  in  still  further  breaking  up  the  rock,  and  then  their  own  de- 
cay has  added  substance  to  the  soil  thus  formed,  and  it  has  gradually  increased  in 
thickness.  A  soil  so  formed  is  said  to  be  sedentary.  It  is  on  the  spot  where  as  a  soil 
it  first  began  to  be.  Running  water,  and  sometimes  the  wind,  will  carry  off  soils  ho 
formed,  and  also  the  rocky  d6bris  before  it  becomes  soil,  and  redeposit  it  on  the  flood 
plains  of  rivers  or  on  sand-banks  and  shores  of  the  sea,  and  then  plants  taking  pos* 
session  convert  them  into  soils  as  before.  Such  soils  are  said  to  be  transported.  Other 
designations  are  used  for  particular  kinds,  but  all  fall  under  these  two  main  heads. 
Northwestern  Kansas  has  soils  of  both  kinds.  The  bottom-lands — first,  second,  or 
third — of  creek  or  river  valley  are  all  transported  soils.  The  great  bulk  of  the  high 
prairie  and  the  sloping  uplands  have  sedentary  soil.  The  transported  soils  are  of 
mixed  ingredients ;  the  dust  of  limestone,  the  grains  from  sandstone  or  granite,  the 
mud  from  dissolved  shales  are  all  mixed  in  the  composition  of  the  river  bottoms,  and  the 
most  finely  comminuted  matter  is  in  the  best  physical  condition  for  furnishing  plant- 
food.  The  sedentary  soils  are,  on  the  other  hand,  composed  niainly  of  the  ingredients 
of  a  single  bed  of  rock. 

This  is  largely  true  of  the  princijjal  soil  of  northwestern  Kansas.  The  smootbly 
rolling  high  prairie,  with  its  short  buffalo-grass,  has  scarcely  any  depth  of  black  scu 
or  humus,  such  as  is  looked  upon  as  the  stjindard  of  value  in  soils,  and  which  isoften 
characteristic  of  bottom-lands.  But  underneath  the  sod  of  the  prairie  is  the  tertiary 
marl  before  described,  which,  though  a  rock  in  technical  geological  phrase,  is  a  lake 
silt,  composed  of  limy  materials,  sand,  and  clay.  Turn  it  up  with  the  subsoil  plow, 
bring  it  from  the  excavation  of  a  cellar,  or  from  a  well  100  feet  deep,  and  in  it  plants 
will  grow,  and  grow  well.  The  rolling  x)rairie  of  Cheyenne,  Sherman,  Wallace,  Gree- 
ley, and  tlie  rest  of  the  remote  western  counties  have  this  subsoil  as  an  everlasting 
resource.  West  of  the  one  hundredth  meridian  this  is  the  principal  soil  of  the  region. 
The  valleys  of  the  rivers  are  comparatively  narrow,  and  bottom-land  is  not  so  plenti- 
ful. Coming  east,  the  valleys  widen,  and  besides  there  being  more  bottom-land,  there 
are  wider  areas  of  slope  where  the  substance  of  the  sedentary  soils  is  formed  from 
older  formations  in  all  the  soils  of  the  Ui)per  Smoky,  the  Walnut,  the  Saline,  and  the 
two  Solomons.  Still  on  the  high  prairie  to  t4ie  east  of  the  limits  above  suggested  is 
the  sedentary  soil  of  tertiary  marl,  and  still  traces  of  it  on  the  highest  lauds  farther 
east  than  middle  Kansas. 

But  in  these  eastern  parts — Smith,  Osborne,  Russell,  Rush,  Mitchell,  Cloud,  Ottawa, 
Saline,  Ellsworth,  and  Rice  counties — if  bottom-land  does  not  actually  x)repondorate 
in  area,  yet  transported  soils  occupy  quite  the  half  of  the  counties,  as  the  smallerval- 
leys  are  numerous  and  the  river  valleys  broad  and  grand.  Valleys  are  settled  first 
Sheltered  from  winds,  they  attract  the  pioneer;  they  give  response  to  the  touch  of 
the  plow.  Their  cultural  features  soon  set  off  their  natural  advantages,  and,  the  popu- 
lation increasing,  all  other  advantages  also  increase. 

On  some  of  these  slopes  there  are  soils  that  are  thinner,  and  as  far  as  arrangement 

of  material  is  concerned  not  in  the  best  condition  for  plant-food.     On  these  slopes  the 

grasses  are  thinner  and  coarser.    Some  of  them  are  on  the  exposures  of  shales.   Where 
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are  clayey  shales  they  are  at  first  intractable  to  the  plow,  and  are  in  wet 
ireather  the  most  adhesive  of  muds.  They  are  locally  called  adobe  or  gumbo  sciils, 
uad  are  found  on  the  slopes  of  Russell,  Osborne,  Smith,  and  other  counties  where  the 
>]ae  shale  of  the  Niobrara  has  outcrop.  Yet  these  soils,  after  being  once  broken,  are 
lot  infertile  nor  continuously  intractable,  but  do  not  seem  to  have  much  power  to 
resist  drought.    The  area  of  these  soils  is  not  large. 

Another  class  of  soils  of  the  less  valuable  kind  are  those  that  are  gravelly.  They 
lave  their  source  in  the  disintegration  of  the  Tertiary  conglomeration.  They  occur 
n  unexpected  places.  Occasional  mounds  in  the  valleys  and  slopes  of  higher  prairie 
ire  made  of  gravel  that  support  but  a  scanty  herbage,  and  indicatewthe  former  pres- 
>nce  of  the  older  Tertiary  formation  when  its  actual  presence  is  no  longer  realized. 
Some  of  the  higher  mounds  of  grit  have  this  bare,  gravelly  soil,  but  the  entire  area  so 
Myrered  is  not  great.    The  mortar-beds  of  the  grit  supply  a  sedentary  soil^  which 

S'ves  a  moderate  hold  to  blue-stem  and  other  grasses,  and  will  probably  supply  a  hold 
r  forest  trees. 

The  geology,  the  topography,  the  soils  of  northwestern  Kansas  are  as  favorable  to 
bhe  pursuits  of  man  as  can  be  desired.  The  climate  needs  some  remark.  Most  of  the 
settlers'  trials  come  from  the  climate.  Can  it  be  modified  to  suit  him  better,  or  can 
he  adapt  his  ways  and  his  work  to  its  peculiarities  ? 

Climate  may  be  considered  under  three  heads :  Temperature,  precipitation,  winds. 
We  will  notice  each  separately. 

The  Temperature  of  the  Northwest  may  be  fairly  described  as  continental.  That  is, 
it  lias  a  wide  range  from  summer  to  winter.  The  observations  made  in  the  region 
are  too  few  to  give  much  reliable  material.  It  may,  however,  be  said  that  while  there 
are  many  days  in  winter  that  are  below  zero,  yet  it  is  not  continuously  so  even  in 
Janaary.  The  severity  of  the  winter  is  frequently  broken  by  milder  days.  In  sum- 
mer the  temperature  rarely  goes  above  100^  Fabr.,  but  it  is  for  some  time  in  the  nine- 
ties. The  mean  annual  temperature  is  probably  about  53^  Fahr.,  but  the  position  of 
isotherms  it  is  not  possible  to  state  with  exactness.  Eight  stations  on  the  Union  Pa- 
cific, from  Brookville  to  Ogalallah .  give  a  mean  average  for  1887  of  56°.  Observations 
from  the  northern  counties,  and  for  more  years,  would  probably  reduce  this.  One  of 
these  stations  gave  113°  for  the  maximum  and— 15°  as  the  minimum  for  the  year.  The 
lowest  winter  temperature  given  is— 20°.  It  may  be  said  that  the  highest  tempera- 
ture of  the  summer  is  not  unbearable  on  the  high  prairie,  and  that  the  maximum 
given  above  is  not  duplicated  anywhere  in  the  region. 

Precipitation. — This  term  includes  rain-fall,  snow-fall,  and  dew.  In  the  early  days  of 
settlement  there  was  a  very  little  dew  in  northwestern  Kansas ;  there  is  now  much 
of  it,  especially  in  the  spring  months.  The  quantity  of  dew  is  not  measureable  ex- 
cept by  a  statement  of  the  number  of  days  on  which  it  occurs.  Farther  on  we  shall 
notice  the  probable  significance  of  the  increase  of  dew.  Rain  and  snow  are  classed 
together  under  the  term  rain-fall,  10  inches  of  the  latter  being  about  equivalent  to  1 
of  the  former.  Whatever  the  quality  of  soil  or  skill  of  the  farmer,  it  is  necessary  that 
moisture  shall  be  within  reach  of  growing  crops.  If  there  is  no  rain-fall  ther<^  must 
be  irrigation,  as  in  Egypt,  or  the  land  will  be  a  desert.  Again,  the  rain-fall  must  not 
only  be  sufficient  in  quantity,  but  it  must  come  at  the  right  time.  The  rain-fall  of 
Kansas  generally  is  greatest  in  the  four  growing  months — April,  May,  June,  and 
Joly — more  than  hall  the  yearns  precipitation  taking  place  in  those  months.  The 
quantity  falling  is  less,  however,  in  western  than  eastern  Kansas.  Rain  records  have 
not  been  kept  For  any  length  of  time  in  this  region  with  any  regalarity,  but  seven 
years  at  Fort  Wallace,  in  the  extreme  west,  before  any  settlement  of  that  or  the  neigh- 
boring counties  (1875-1881),  shows  an  average  annual  rain-fall  of  very  slightly  under 
19  inches. 

Five  stations  in  Saline,  Ellsworth,  and  Kussell  Counties  give  an  average  in  1887  of 
25  inches.  It  wonld  appear  that  the  annual  rain-fall  is  not  too  small  to  support  veg- 
etation or  make  prosperous  the  operations  of  the  farmer,  for  good  crops  have  been 
raised  in  thecoontiesof  Norton,  Decatur,  Rawlins,  Cheyenne,  Sherman,  and  others  of 
the  extremely  westerly  counties,  as  well  as  farther  east,  when  it  can  not  be  said  that 
there  was  exceptionally  large  rain-fall.  But  there  is  a  defect  in  the  rain- fall  that 
seems  to  be  climatic,  and  which,  if  it  be  moderated  in  the  future,  will  only  be  so  very 
slowly.  There  is  in  many  western  counties  a  spell  of  dry  weather  of  two  to  four  weeks 
in  duration  in  July.  This  results  often  in  damage  to  the  corn  crop.  Wheat  may  have 
lieen  harvested  in  fair  quantity  before  this,  and  green  crops,  turnips,  millet,  sorghum, 
will  do  well  from  rains  in  August.  If  this  fact  be  recognized,  and  corn  of  rapid  ma- 
turity be  planted  very  early  or  very  late,  this  damaging  time  may  possibly  be  defied. 

Good  farming  and  persistent  breaking  of  prairie,  planting  of  trees,  may  gradually 
improve  the  hot  season,  but  the  present  generation  can  scarcely  hope  to  benefit  by 
it:  bat  by  going  around  the  difficulty  and  putting  to  best  use  ''the  early  and  latter 
xatni"  they  may  not  suffer  so  much  as  by  simply  farming  on  methods  that  were  good 
in  the  rainy  East  or  South. 
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Winds, — ^Tho  proyalent  winds  of  the  region  arc  north  and  soath,  soath  predomisa^ 
ing  largely.  On  the  high  plains  of  the  more  weHtem  parts  there  are,  howemor,  note 
yariations  to  east  and  west  than  in  eastern  Kjinsas.  The  winds  blow  most  ol  the 
time.  There  are  few  quiet  days.  The  breezes  make  bearable  the  heats  of  samnwr. 
There  are,  however,  two  winds  in  western  Kansas  that  are  nnpleasant  and  damaginf 
or  dangerous.  Fortunately  tliey  are  never  long  continued.  The  first  is  the  blizsard 
of  winter,  rarely  felt  before  Christmas,  never  after  the  end  of  March.  It  is  onuraal 
to  have  more  than  one  or  two  in  the  season,  and  they  do  not  last  more  than  forty- 
eight  hours.  They  are  the  mere  fringes  of  the  snow-storms  which  in  the  States  uA 
Territories  f  artli^r  north  are  so  terrible.  The  other  wind  which  is  never  welcome  is 
the  hot  wind  of  summer,  comiug  mostly  from  the  south.  It  is  this  wind  that  is  moaJly 
held  more  resi^onsible  for  damaged  crops  than  the  Jack  of  rain  in  July.  But  the  two 
facts  coincide  often,  and  so  give  the  maximum  of  damage.  It  is  aiter  one  or  two 
weeks  of  hot  sun  that  the  liot  wind  blows.  It  lasts  one,  two,  or  three  days,  and  some- 
times more.  Corn-fields  are  literally  burned  up ;  those  whose  cultivation  is  ti»e 
poorest  suffering  first  and  most,  so  that  the  poor  settler  whose  single  team  is  uot 
strong,  and  has  therefore  not  done  the  best  work,  and  who  may  be  depending  on  a 
single  crop,  sees  his  season's  work  wasted.  The  remarks  made  above  al>ont  the  choice 
of  crops  to  raise  apply  here  as  well  as  in  view  of  rain-fall.  There  has  long  been  an 
opinion  that  the  hot  winds  came  from  the  far  south  and  southwestern  Territories. 
Settlers  in  western  Kansas  and  those  who  have  traveled  much  on  the  plains  are  of 
the  opinion  now  that  many  of  theui  are  of  local  origin.  Two  facts  may  bo  mentioned 
that  sustain  this  view :  Oue  is  that  sonietimcs  the  winds  come  straight  ftom  the 
north  or  west  and  is  encountered  suddenly,  and  its  origin  can  be  seen  in  the  intense 
radiation  of  heat  from  burnt  prairie,  or  otherwise  bare  earth  or  thinly-covered  with 
vegetation;  secondly,  the  failure  of  crops  from  this  cause  is  not  universal,  bnt  Id 
streaks  and  patches.  Counties  as  far  removed  from  one  another  as  Smith  and  Sher- 
man and  Scott  this  last  season  have  had  districts  where  all  com  was  destroyed  and 
others  where  there  has  been  a  good  yield.  Still  th«re  are  hot  winds  thskt  come  on 
gradually  and  last  long  enough  to  show  that  they  are  of  distant  origin  and  wide- 
spread influence.  It  is  fully  believed  that  the  local  hot  winds  will  be  modified  and 
ultimately  terminate  by  the  persistent  cultivation  of  the  soil,  the  breaking  up  of  the 
prairie,  the  planting  of  trees.  Rain-fall  may  uot  be  in(;reased,  but  humidity  will  he 
.  more  distributed  through  the  season  and  the  intense  reflection  of  heat  diminished. 

STATEMENT  OF  O.  ST.  JOHN  ON  THE  PHYSICAL  CONDITION  OF  SOUTHWEST  KANSAB. 

f  ForwardcMl  by  tho  State  Board  of  Agricultnre.l 

The  region  especially  referred  to  comprises  the  counties  lying  south  of  the  Arkansas 
River  and  West  of  Medicine  Lodge  River,  viz:  Morton,  Stevens,  Seward,  Meade, 
Clark.  Comanche,,  the  western  ])ortion  of  Barbour,  Kiowa,  and  those  portions  of  the 
counties  of  Ford,  Finney,  and  Hamilton  lying  south  of  the  Arkansas,  including  the 
disorganized  counties  of  Gray,  Arapahoe,  Sequoyah,  Grant,  Kearney,  and  Stautoo, 
embracing  an  area  of  about  10,000  square  miles,  or  (5,400,000  acres,  wholly  comprised 
in  the  Arkansas  drainage  system. 

The  Arkansas,  which  forms  the  northern  boundary  of  the  district,  has  a  general 
coarse  a  little  south  of  east  from  tho  point  where  it  enters  the  State,  in  Hamilton 
County,  some  70  miles  north  of  the  southwest  corner,  for  a  distance  of  132  miles,  to 
the  eastern  border  of  Ford  County.  Here  it  is  deflected  to  a  northeasterly  coarse, 
forming  the  great  bend,  which  embraces  the  almost  as  extensive,  fertile,  and  popu- 
lous rej;ion  comprised  in  the  counties  of  Stafford,  Pratt,  Kingman,  Harper,  Samoer, 
and  portions  of  Sedgwick,  Reno,  Rice,  Barton,  Pawnee,  and  Edwards,  lying  to  the 
east  of  the  present  district. 

The  Arkansas,  along  this  part  of  its  course,  receives  very  few  aifluents  on  either 
bank,  and  none  of  these  are  of  considerable  size,  save  Bear  Creek,  which  rises  to  the 
west  of  the  State  lino  and  drains  an  important  fertile  area  within  the  limits  of  Ham- 
ilton county.  Many  of  these  allluents,  before  reaching  the  river,  sink  in  the  loose 
soil  that  composes  its  broad  bottom  plain,  and  Bear  Creek  on  entering  theheltof 
sand  hills  that  borders  the  south  side  of  the  valley,  ends  in  a  deep  basin  or  sink, 
whence  its  waters  percolate  by  underground  channels  to  the  main  stream.  Few  of 
these  streams  affxird  permanent  8ux)ply  of  water,  and  during  the  greater  part  of  the 
year,  except  here  and  there  the  presence  of  water-holes,  their  beds  are  marked  bya 
ribbon  of  sand.  The  Mulberry,  in  Ford  County,  is  the  next  largest  stream  on  tho 
south  side  of  the  river.  None  of  these  streams  to-day  have  any  timber,  except  a  few 
scattering  trees  along  the  courses  of  some  of  the  north-side  afliuents  in  Hamilton 
County.  Indeed,  along  the  banks  of  the  Arkansfis  only  a  slender  belt  of  cottonwoods 
is  seen  in  the  same  quarter. 

The  greater  part  of  the  district  is  watered  by  the  Cimarron,  which  enters  tho  State 
near  the  Bouthweat  comer  in  Morton  Cownty.    Flowing  northeasterly  a  distance  of 
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aboat  60  miles  to  the  sonthwest  portion  oi  Finney  County  (or  the  southeast  part  of 
Grant  County),  it  swerves  to  the  soatheast,  crossing  Seward  County  diaji^onaUy,  and 
BBten  Indian  Territory  near  the  jniddle  of  Meade  County,  whence  it  flows  easterly 
mae  30  miles,  just  south  of  the  State  line,  to  the  middle  of  Clark  County.  At  the 
Ifttter  point  the  stream  hends  to  the  north,  flows  through  the  southeast  portion  of 
Clark,  and  finally  leaves  the  State  in  the  southwest  part  of  Comauohe  County.  The 
great  bend  to  the  west  embraces  nearly  the  whole  of  Stevens  County,  a  gently 
Bodalating  plateau  traversed  by  no  considerable  drainage  channels.  Indeed,  all 
the  principal  affluents  of  the  Cimarron  within  the  limits  of  the  State  gain  the  stream 
apon  its  north  bank.  In  the  west  the  North  Fork  and  its  tributaries  drain  the  sout;h- 
6m  and  northern  portions  of  Hamilton  aud  Morton  counties,  gaining  the  main  stream 
in  the  southeast  part  of  Fiuney  (near  the  southeast  corner  of  the  disorganized  county 
oi  Grant.  In  the  middle  section  Crooked  Creek  drains  a  large  area,  including  Me<Mie 
aad  the  southeastern  and  southwestern  portions  of  Finney  and  Ford  Counties. '  In 
the  eastern  section  Six-Mile,  Big  Sand,  Bear,  Day,  Bluff,  and  Cavalry  Creeks  and  their 
siuderous  affluents  drain  Clark  and  the  western  portion  of  Comanche,  to  the  east  of 
irhieh  the  drainage  flows  to  the  Medicine  Lodge  aud  South  Fork  of  the  Arkansas. 

The  Cimarron  rises  far  to  the  west  in  the  region  of  the  eastern  plateau  extension 
of  the  Raton  Hills,  in  northeastern  New  Mexico,  where  indeed  its  volume  is  much 
neater  than  it  is  along  that  part  of  its  course  within  the  bounds  of  Kansas.  It  is 
fieie  a  small  brook  only  a  few  yards  wide,  and  in  places  during  a  portion  of  the  vear 
its  waters  are  lost  in  the  sandy  bed.  In  early  summer  its  low  banks  are  sometimes 
overflowed.  The  above-mentioned  affluents  mostly  afford  pools  the  year  round,  and 
like  the  larger  stream  they  are  subject  to  overflow  from  the  heavy  local  rains  that 
ooeur  during  the  summer  months.  In  the  past  these  pools  were  the  resort  of  the 
herds  that  pastured  the  adjacent  plains,  and  the  Cimarron  Valley  was,  until  recently, 
entirely  occupied  by  stock  ranches  aud  thousands  of  cattle.  The  recent  imoiigra- 
tioQ  of  agricultural  communities  has  changed  all  that,  and  to-day  the  valleys  and 
plains  are  dotted  with  every  description  of  domicile  from  the  "dug-out"  and  sod- 
hoose  to  plank  aud  stone  dwellings,  and  the  uucultivate<l  prairie  is  everywhere  cov- 
ered with  smaller  herds  and  flocks,  which  are  furnished  abundance  of  pure  water 
from  wells. 

As  was  surmised  from  the  results  of  the  few  experimental  tests  made  prior  to  1884, 
abundant  supply  of  good  water  may  be  obtained  in  wells  almost  everywhere  in  the. 
region  here  referred  to.  The  subterranean  sources  that  supply  the  wells  are  encoun- 
tered at  variable  depths,  ranging  from  a  few  feet  to  above  300  feet.  The  water 
stratum  apparently  forms  a  shallow  basin,  the  center  of  which  lies  in  the  southern 
portion  of  Finney  County,  where  at  present  are  found  the  deepest  wells.  The  almost 
absolate  assurance  of  reaching  water  by  digging  or  boring  certainly  greatly  lessens 
the  hardships  of  the  necessary  expense  in  seeking  water  by  this  means.  The  pleas- 
ant castom  often  followed  by  some  of  the  settlers  of  locating  their  dwellings  on  ad- 
jacent corners  of  quarter-section  tracts,  forming  snug  little  hamlets,  makes  it  possible 
to  reduce  the  cost  of  a  deep  well  to  the  individual  by  making  one  excavation  supply 
the  needs  of  four  families.  The  reported  failures  to  reach  water  are  very  few,  aud 
ever  far  the  larger  part  of  the  area  the  average  depth  will  probably  fall  short  of  100 
feet.  In  no  instance  does  the  water  in  these  wells  rise  to  the  surface,  and  generally 
a  stands  only  a  few  feet  above  the  point  of  inflow. 

The  water  of  the  Cimarron  is  slightly  brackish  along  the  lower  portion  of  its  course 
in  the  State,  as  is  also  that  of  Salt  Fork,  but  this  in  no  respect  injures  it  for  stock 

Eurposes.  Beyoud  the  limits  of  the  State  the  former  stream  expands  into  wide  shal- 
»w  flats,  which  receive  annual  deposits  of  salt  from  the  evaporation  of  the  overflows, 
which  it  is  said  have  accumulated  in  places  to  the  depth  of  a  couple  of  feet,  and 
where  the  natural  product  may  be  shoveled  up  by  wagon-loads.  All  the  tributary 
streams  afford  good  water,,  some  derived  from  springs,  which,  though  not  of  very 
fkeqoent  occurrence,  are  met  with  at  various  points.  Spring  Creek,  a  west-side  trib- 
atary  of  Crooked  Creek,  in  the  southwest  portion  of  Meade  County,  is  supplied  with 
a  elcNur  flowing  curreut  from  numerous  springs  along  its  upper  course.  At  Evans- 
▼ille,  in  the  southeast  comer  of  Comanche  County,  a  copious  spring  issues  from  the 
tertiary  gravels  on  the  borders  of  a  pretty  little  valley  tributary  to  Indian  Creek,  at 
the  Comanche  Cattle  Pool's  Ranch.  And  elsewhere  in  the  district  springs  appear  in 
the  valley  sides  or  are  recovered  by  means  of  shallow  excavations. 

The  shallow  depressions  characteristic  of  the  gently  undulating  uplands  that  so 
widely  prevail  in  this  southwest  region  very  generally  form  receptacles  for  the 
aeeamalifttion  of  the  surface  drainage  of  more  or  less  considerable  areas,  which  for  a 
part  of  the  year  at  least  are  converted  into  shallow  ponds,  and  the  remainder  of 
the  season  appear  as  vegas  of  dark  green  herbage.  Even  the  larger  of  these  basins, 
like  Deep  Basin  and  Wild  Horse  Lake,  in  the  southeast  and  northwest  portions  of 
Finney  and  Meade  Counties,  which  when  flUed  to  the  brim  by  the  raius  of  the  early 
>n  are  very  pretty  little  bodies  of  water,  are  known  to  become  dry  during  the 
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fall  and  winter  months.  Tbero  arc  other  pools  and  sinks,  like  that  in  the  oontseof 
Bear  Creek,  which  is  said  to  bo  a  doop  fimnol-shapcd  basin  formed  in  the  loose  noil 
of  the  sand  hills,  affording  a  perennial  snpply  of  water.  In  the  valleyB  of  the  Cim- 
arron and  some  of  its  tributaries  small  alkali  basins  are  met  with,  but  these  oomprise 
areas  of  inconsiderable  extent,  and  are  indicated  by  the  nsaal  efflorescence  enuumt* 
ing  from  the  soil  composing  their  margins  and  beds.  Some  of  these  pools  are  Tety 
pretty  features  in  the  valley  landscape,  like  those  in  the  north  tribntary  yalleyof  the 
North  Fork  of  the  Cimarron  above  Ulysses,  which  are  freqnented  by  a  yariofy  of 
water  fowls  in  the  spring  and  autumn  months. 

Far  the  greater  part  of  the  district  comprises  a  gently  undulating  prairie,  wiih 
a  moderate  southeasterly  declivity  in  the  direction  of  the  drainage  coarses  whioh 
furrow  the  surface.  While  the  altitude  ranges  between  1,500  and  3,300  feet,  culmi- 
nating in  the  upland  summit  between  the  Cimarron  and  the  Arkansas  on  the  west- 
em  border  of  the  State,  the  relative  elevation  of  the  uplands  above  the  stream  levels 
rarely  exceeds  200  feet.  The  Arkansas  occupies  a  broad  shallow  valley  compris- 
ing an  immense  area  of  level  bottom-land,  usually  presenting  two  low  benches,  the 
narrower  of  which  forms  the  present  flood- plain  along  the  margin  of  the  stream, 
and  which  affords  valuable  meadows.  The  stream  itself  presents  a  very  aniform 
appearance — a  broad  sandy  bed  threaded  by  shallow  channels,  and  bearing  grassy 
islets,  and  confined  within  low  earth- banks.  In  places  the  bars  are  composed  of 
gravel;  elsewhere  treacherous  quicksands  prevail.  The  melting  of  the  snow  in  the 
mountains  about  the  sources  of  the  Arkansas  fills  its  banks  brimful  of  turbid,  sedi- 
ment-laden water  in  early  summer,  when  the  volume  of  the  stream  is  at  it-s  greatest 
The  bordering  uplands  present  some  variety  of  grassy  declivity,  generally  long,  gen- 
tle slopes,  retreating  in  the  vicinity  of  tribntary  valleys,  where  the  bottom-lands 
present  magnificent  expanses  of  level  plain,  elsewhere  approaching  the  stream  io 
low  bluff  declivities  broken  by  rocky  ledges.  To  the  west  the  blnffis  become  some- 
what more  abrupt,  showing  one  or  more  limestone  terraces. 

While  the  foregoing  features  are  met  with  along  the  north  side,  quite  diffiurent 
appearances  obtain  on  the  south  side  of  the  valley  throughout  the  course  in  the  dis- 
trict. This  is  due  to  the  presence  of  sand,  which,  in  the  course  of  comparatively 
recent  times,  has  accumulated  to  such  extent  as  to  form  a  nearly  nnintermpted  belt 
of  sand  hills  of  variable  width,  1  to  10  miles,  along  the  south  border  of  the  valley, 
and  presenting  marked  contrast  to  the  soil-m.intled  slopes  of  the  opposite  side. 
The  surface  of  the  sand-hills  belt  exhibits  the  uneven  contour  of  downs,  and  (hat 
their  origin  is  attributable  to  the  action  of  winds  as  the  transporting  agent,  seems 
highly  prob<able.  Although  their  surface  is  to-day  clothed  with  a  more  or  less  deoee 
growth  of  herbage,  a  sort  of  rank,  brown-topped  bunch-grass  being  the  character- 
istic prevalent  variety,  in  places  still  exist  patches  of  loose,  bare  sand,  where  tlie 
tireless  action  of  the  winds  n)ay  be  witnessed  under  conditions  identical  with  those 
encountered  along  the  sea-board.  The  surface  rises  into  irregular  hillocks,  iritii 
intervening  and  often  quite  deep  basin-like  depressions,  having  no  connection  irith 
the  infrequent  drainage  channels  that  traverse  the  belt,  and  south  of  Garden  Ci^ 
they  culminate  in  elevations  at  least  100.  feet  above  the  Arkansas.  From  these  ele- 
vated points  the  contour  of  the  sand  hills  may  be  best  observed,  presenting  an  irreg- 
ular, rolling  belt,  strongly  contrasting  to  the  gentler  undulating,  smooth,  bnflUo- 
grass-carpcted  plains  to  the  south,  as  also  the  north-side  uplands.  Many  of  the  bsrin- 
like  depressions  in  the  sand  hills  are  based  npon  a  firm,  brown  soil  in  no  way  dis- 
tinguishable from  that  prevailing  in  the  adjacent  prairie  surface,  and  like  it  also 
in  being  covered  by  a  mat  of  buffalo-grass.  The  occurrence  of  these  remnants  for- 
nish  additional  evidence  bearinjr  on  the  inference  respecting  the  comparatively  mod- 
ern formations  of  the  sandhills,  and  their  probable  encroachment,  through  the 
agency  of  the  winds  npon  the  earlier  formed  prairie  surfaces  that  once  swept  dowo 
in  gentle  slopes  from  the  upland  levels  into  the  valley. 

The  sand  hills,  though  uufit  for  agriculture,  are  by  no  means  barren  wastes.  They 
are  more  or  less  densely  clothed  with  a  variety  of  grasses  which  afford  fair  pastur- 
age, and  abundance  of  water  doubtless  may  be  obtained  by  means  of  wells.  The 
belt  varies  in  width  from  3  or  4  miles  at  the  State  line  to  about  10  miles  at  a 
point  south  of  Lakin,  to  the  east  of  which  it  as  gradually  diminishes  in  width  nutil 
in  the  vicinity  of  the  Mulberry  it  forms  but  a  narrow  belt.  Eastof  the  Mulberry  it 
again  increases  in  magnitude,  a  wide  arm  drifting  from  the  bend  in  the  Arkansas 
between  Dodge  City  and  Kinsley,  in  an  easterly  direction  across  the  northern  tier  of 
townships  in  Kiowa  County.  A  gently  undulating  plain  stretching  east  and  west 
from  Wendal  in  Edwards  County,  intervenes  between  the  south  range  of  sand  hills 
and  the  narrower  belt  bordering  the  Arkansas,  between  which  latter  and  the  river 
occurs  a  wide  and  exceedingly  fertile  valley  plain  upon  which  are  located  many  fio0 
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iimB.    Water  is  obtained  at  moderate  depths  in  wells,  as  is  also  tlie  case  in  the 
HHid-hillB  belts  in  this  quarter.  • 

Soath  of  the  sand  hills  stretches  the  great  upland  plain  that  extends  over  to  the 
Cimarron.  Its  surface  features  present  a  more  or  less  gently  undulating  contour, 
marked  by  broad,  low  elevations  and  intervening  wide  levels.  A  remarkable  uni- 
fiirmity  in  the  character  of  the  soil  obtains  over  the  greater  part  of  the  area,  con- 
sistinff  of  a  slight  brown,  fine  loam,  possessing  the  constituents  of  fertility,  and 
tiractable  under  cultivation.  Bordered  on  the  south  by  the  Cimarron,  along* which 
the  upland  breaks  in  more  or  less  abrupt  declivities,  it  is  traversed  by  many  valley 
depressions  occupied  by  tributary  streams,  and  which  exhibit  a  variety  of  appear- 
ances. In  the  northwestern  section  a  considerable  area  is  tributary  to  Bear  Creek, 
which  opens  out  into  a  wide  shallow  valley,  bordered  by  comparatively  moderate 
srassy  slopes;  farther  west  the  valley  narrows,  and  the  stream  is  excavated  in  the 
&etaceons  sandstones  that  often  outcrop  in  the  low  bluff  ledges.  The  stream  itself  is 
deeply  eroded  into  the  soil,  and  for  a  portion  of  the  year  its  course  is  marked  by  a 
dry,  sandy  bed. 

Donth  of  Bear  Creek  the  drainage  of  North  Fork  of  the  Cimarron  has  fashioned 
similar  valleys,  separated  by  low,  sometimes  gravelly,  ridges,  and  showing  at  inter- 
rWtiB  low  bluffs  along  their  courses.  The  lower  course  of  the  North  Fork  is  hemmed 
hj  steeper  upland  slopes,  rising  in  benches,  and  the  bottom-land  is  somewhat  sandy. 
Tlie  stream  flows  between  steep,  grassy  banks,  and  even  its  bed  is  often  grassed  over 
like  tiiie  meadow  swales  along  its  margin.  South  of  the  Ulysses  the  upland  on  the 
sooth  rises  about  100  feet  above  the  valley,  the  south-side  brink  commanding  a  fine 
view  of  the  Cimarron  Valley.  This  upland  flat  extends  far  to  the  southwest  between 
the  parallel  courses  of  the  main  and  lesser  streams,  averaging  about  5  miles  wide,  and 
generally  occupied  by  recently  commenced  farm  improvements. 

Water,  which  is  not  abundant  the  year  round  in  the  streams,  is  reached  in  wells 
at  various  depths  in  the  region  here  referred  to.  In  the  upland  between  the  Cimar- 
ron and  the  North  Fork,  wells  reach  depths  of  from  50  to  170  feet,  as  in  the  vicinity 
of  Taloga  and  Frisco,  and  at  Richfield  50  feet.  To  the  north  of  the  latter  place  in  the 
uplands  south  of  Bear  Creek,  the  depth  varies  from  100  to  170  feet;  the  latter  depth 
was  reached  at  Johnson  City.  To  the  north,  in  the  valley  of  Bear  Creek,  the  der>th 
diminishes  to  60  feet,  as  also  to  the  east  in  the  vicinity  of  Shocky  ville  and  Surprise, 
where  water  is  obtained  at  35  to  75  feet.  But  in  the  uplands  north  of  the  latter  val- 
leythe  depth  reaches  170  feet. 

The  Cimarron,  throughout  its  course  within  the  limits  of  the  State,  occupies  a 
well-defined  valley,  and  is  bordered  by  low  meadow  intervales,  sandy  and  gravelly 
benches,  and  grassy  upland  slopes,  which  rarely  reveal  the  nature  of  the  strata  in 
which  the  valley  is  excavated.  Along  the  upper  portion  of  its  course,  in  Stevens  and 
Morton  Connties,  the  border  slopes  attain  elevations  of  75  to  125  feet.  The  higher 
aeclivities  occur  along  the  north  side  of  the  valley,  and  present,  as  seen  from  above, 
a  range  of  quite  abrupt  bluffs  running  out  into  high  rocky  points  dominating  the 
Tmliey,  as  at  Point  of  Rocks,  a  few  miles  east  of  the  State  line.  The  valley  gradually 
deepens  to  the  east,  and  below  the  confluence  of  the  North  Fork  the  border  slopes 
attain  an  elevation  upwards  of  200  feet,  exhibiting  interesting  effects  of  weather 
action  on  the  soft  variegated  strata  composing  the  bluffs.  The  lower  course  of  the 
riTer  within  the  State  m>w8  through  a  wider,  shallower  valley  plain,  which,  in  Clark 
Connty,  is  occupied  by  belts  of  low  sand-downs,  and  hemmed  by  gentle  acclivities, 
broken  here  and  there  by  low  rocky  bluffs,  like  the  gypsum  bluffs  on  the  borders  of 
Clark  and  Comanche  Counties. 

The  considerable  area  embraced  in  the  great  bend  and  lying  between  the  Cimarron 
and  the  State,  line  on  the  south,  comprises  an  undalating  upland,  the  surface  fea- 
tures of  which' are  very  similar  to  those  met  with  to  the  north.  This  area  includes 
Stevens  and  the  southeastern  and  southwestern  half  of  Morton  and  Seward  counties 
respectively.  The  snrface  drainage  is  performed  by  shallow  draws,  which,  on  the 
eastern  and  more  abrupt  border,  debouched  into  deeply-eroded  ravines,  which  score 
the  edgo  of  the  upland  on  that  side.  This  plain  gradually  rises  from  the  edge 
«f  the  Cimarron  Valley  southward,  culminating  on  the  southern  border  of  the  State, 
where  it  is  loaded  with  heavy  accumulations  of  sand,  forming  characteristic  low, 
IrrMpoilar,  hills.  This  sand-hills  belt  is  apparently  similar  in  origin,  as  it  is  also  in 
posmon,  to  that  traversing  the  northern  townships  of  Kiowa  County  on  the  Arkansas, 
previonslv  mentioned,  or  an  offshoot  from  the  sand-hills  at  the  west  end  of  the  great 
Dend  of  the  Cimarron.  The  plain  is  hemmed  on  the  north  by  sand-hills  which  form 
a  nearly  uninterrupted  belt,  1  to  3  or  4  miles  wide,  following  the  south  side  of  the 
Cimarron  Valley,  presenting  the  same  characteristic  features  as  elsewhere  ascribed 
to  the  saiid-belts,  their  rolling  conformation  of  surface,  old  prairie  basis,  and  mantle 
nf  herbage  with  which  they  are  clothed.  But  in  the  latter  section,  the  drifting  of 
the  sand  nas  extended  the  area  of  the  sandy  loam  soil,  which  forms  a  wide,  outlying 
belt  flanking  the  sand-hiUs,  and  encroaching  on  the  flue  loam  lands  character istio 
af  the  oiiguul  prairie  snrface,  as  met  with  in  the  central  poiUon  oi  \\x!b  «£^^,   T\i\^ 
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sandy  loam,  characterized  by  strips  of  blae-stem  and  bunch-grass,  int^rsperaed  wiA 
patches  of  buffalo-grais,  is  fertile,  and  capable  of  ji^rowing  excellent  crops,  as  the 
past  season's  experience  affords  ample  proof.  Twenty  to  thirty  bushels  of  8od-«oni 
per  acre  were  produced  on  this  soil,  besides  other  cereal  crops  and  vegetables,  and  the 
various  sorts  of  native  and  fruit  trees  thrive  as  well  in  these  situations  as  upon  the 
ordinary  prairie  soil.  Water  collects  in  shallow  pools,  affording  temporary  supply 
for  stock,  and  excellent  and  abundant  supply  is  obtained  in  wells  at  depths  of  75  to 
i:^  feet.  At  Hugoton,  near  the  center  of  this  area,  water  was  reached  at  80  feet;  to 
the  east  and  west  the  depth  of  wells  increases. 

Isolated  and  considerable  areas  of  sand  also  occur  on  the  east  side  of  the  Cimanw, 
along  the  edge  of  the  uplands  bordering  the  valley.  In  the  latter  quarter  similai 
modifications  in  the  original  character  of  the  upland  soil,  due  to  the  encroaohment 
of  sand  upon  the  adjacent  prairie  surface,  are  met  with,  as  have  been  already  noted, 
on  the  south  side  of  the  valley.  These  sand-hill  areas  continue  eastward  past  the 
confluence  of  Crooked  Creek,  to  Big  Sand  Creek,  in  Clark  County,  beyond  whieh 
they  occur  in  lovv  hillocks  occupying  the  widened  valley  plain. 

A  large  part  of  the  npland  plain  lying  to  the  northeast  of  the  Cimarron,  embrsc- 
ing  the  northeast  portion  of  Seward,  the  southern  portion  of  Finney  (or  the  oii 
county  of  Arapahoe),  and  nearly  the  whole  of  Meade  County,  belongs  to  Crooked 
Creek  drainage.  The  western  portion  of  this  area  x)resents  a  gently  nndnlating 
surface,  with  a  light-brown,  fine  loam  soil,  and  clothed  with  a  luxuriant  growth  m 
buffalo-grass.  The  sources  of  Crooked  Creek  furrow  the  surface  with  shallow  draws, 
with  grassjT  beds,  and  pools  of  water.  Within  Meade  Couuty  the  valley  gradually 
deepens,  with  gradual  border  slopes,  and  occasional  groves  above  the  north  bend. 
The  Arkansas-Cimarron  watershed  is  here  crowded  tar  to  the  north — the  snmniit 
lying  less  than  12  miles  south  of  the  former  stream,  and  presenting  a  broad,. low, 
undulating  upland,  scarcely  more  conspicuous  than  that  separating  the  Mnlbecry 
from  the  Arkansas,  which,  southwest  of  Dodge  City,  scarcely  exceeds  175  feet  abovs 
the  latter  stream.  In  the  region  of  the  great  bend  the  valley  forms  a  broad  vale, 
from  which  the  surface  gradually  rises  into  the  general  upland  plains  on  the  east 
and  west,  in  the  midst  of  which  are  situated  the  villages  of  Wilburn,  Pearlette,  sod 
Fowler.  The  stream  here  shows  reaches  of  water  between  low,  grassy  banks,  and 
margined  by  meadow  intervales.  To  the  south  the  valley  becomes  deeper  and  the 
border  slopes  steeper,  with  occasional  exposures  of  rock.  Below  Meade  Center,  in 
the  vicinity  of  Odee,  the  borders  become  quite  abrupt,  rising  150  feet  above  tkB 
stream,  and  cut  by  deep  ravines.  Several  pretty  little  spring-fed  streams  here  de- 
scend the  west  slope,  their  valleys  widening  on  approaching  the  main  valley,  witfti 
extensive  meadows  of  blue-stem.  Along  the  lower  course  of  the  stream  its  waten 
sink  in  the  sands  composing  its  bed. 

In  the  high  prairies  of  the  southern  part  of  Finney  County,  water  is  obtained  ii 
wells  at  depths  ranging  from  65  to  33G  feet.  The  greatest  depth  of  the  water-besr- 
ing  stratum  is  found  at  Santa  F6,  about  midway  between  the  Arkansas  and  the 
Cimarron,  the  average  depth  of  wells  in  the  region  being  about  160  feet.  To  tht 
east,  in  the  slopes  occupying  the  great  bend  of  Crooked  Creek,  water  is  reached  at 
depths  of  30  to  50  feet. 

East  of  Crooked  Creek  a  similar  undulating  upland  forms  the  dividing  ridge  be- 
tween t  hat  stream  and  numerous  smaller  afSuents  flowing  southeasterly  to  the  Cim- 
arron, and  curving  round  to  the  northeast,  it  merges  into  the  high  prairie  of  the 
main  watershed  that  extends  eastward  along  the  northern  border  of  Clark  and 
Comanche  Counties.  East  of  Meade  Center  the  snnnnit  reaches  an  elevation  of  aboat 
100  feet  above  Crooked  Creek.  To  the  east  the  surface  descends  in  a  snccessioii  of 
broad,  low  undulations,  gradually  becoming  more  and  more  broken  as  the  water- 
courses deepen  their  channels.  The  sources  of  Big  Sand,  Bear,  and  Bluff  Creeks,  in 
the  northwest  portion  of  Clark  County,  score  the  upland  with  deep  ravines,  givinf 
the  declivities  a  rugged  character  strongly  contrasting  with  the  tamer  topograpAieiS 
features  prevalent  to  the  west.  However,  the  lower  courses  of  these  streams  flow 
through  broad  valleys,  separated  by  undulating  low  uplands  based  upon  the  gypeifer* 
ous  red-beds,  which  impart  to  the  warm  loam  soil  its  peculiar  <^lor.  The  aspect  sf 
that  arm  of  the  highlands  separating  the  Big  Sand  and  Bear  Creek  drainage  fires 
Bluff  Creek  is  peculiarly  broken,  showing  high,  dome-like  hills,  mesas,  and  headlandei 
commanding  a  most  instructive  view  of  their  deeply  eroded  banks,  the  lowlands  of 
the  Cimarron  and  the  npland  heights  far  to  the  south  beyond  the  limits  of  the  State 
Excc]it  the  more  broken  belt  at  the  sources  of  the  streams,  and  which  afford  good 
pasturage,  and  the  sandy  intervales  bordering  some  of  the  streams,  the  region  pot* 
Besses  fertile  soil,  and  is  well  adapted  to  agriculture.  In  the  lowlands  the  soil  iss 
warm,  reddish  lo<am,  while  in  the  highlands  a  light-brown  fine  loam  occurs,  identical 
with  that  prevalent  in  the  region  to  the  west.  In  the  latter  quarter  water  is  fbawi 
in  wells  at  depths  of  75  to  125  feet  east  of  Meade  Center,  and  at  Letitia,  in  Clsit 
Connty,  109  feet ;  in  the  lowland  section,  wells  vary  from  20  to  75  feet  in  depth. 
Bin  ff  Creek,  the  easternmost  important  tributary  of  the  Cimarron  within  uieStaH 
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Irains  on  area  of  over  500  sqaaro  miles,  in  Clark  and  Comanclie  Counties.  The  main 
itlSMMU,  as  also  its  principal  afflaents,  Kiowa  and  Cavalry  Creeks,  rises  in  the  great 
livide,  the  first  few  miles  of  its  course  being  bordered  by  gentle  upland  slopes.  As  the 
itream  deepens  its  bed  in  its  southeasterly  course  through  the  northeast  part  of  Clark 
ISounty,  it  is  confined  between  steep  blu&,  and  lower  down  in  the  vicinity  of  Lexing- 
on,  the  valleys  widen,  with  long  intervening  slopes  between  the  intervale  and  the 
iplttnd  heights.  Below  the  confluence  of  Kiowa  Creek,  whose  sources  have  similarly 
oored  the  southern  flank  of  the  divide,  it  presents  a  broad  valley  expanse,  occupied 
>y  low,  gently-undulatiog  bench-lands,  offering  inviting  agricultural  locations,  and 
inally  merges  with  the  more  or  loss  sandy  plain  bordering  the  Cimarron,  in  the  sonth- 
vest  comer  of  Comanche  County.  The  wide  west-side  slopes,  after  leaving  the  high- 
andjB,  are  composed  of  a  reddish-brown  soil,  which  also  occurs  in  the  low  uplands  be- 
.ween  Bluff,  Day,  and  Bear  creeks.  The  east  slopes  are  more  sandy,  and  the  summit 
ira verging  the  central  portion  of  Comanche  County,  and  forming  the  watershed  in 
irliich  the  Nescatnnga,  or  Salt  Fork,  of  the  Arkansas  rises,  bears  a  belt  of  low  grassy 
land-hills  lying  between  Coldwater  and  Nescatnnga.  Cavalry  Creek  is  bordered  by 
noderate  upland  slopes,  which  along  the  lower  portion  of  the  valley  terminate  above 
in  a  line  of  low  bluffs  which  form  the  western  rim  of  the  broad  shallow  flats  about  the 
ioorces  of  Salt  Fork.  The  ridge  reaches  an  elevation  of  about  225  feet  above  Bluff 
Creek,  and  is  an  interesting  geological  feature,  being  based  upon  the  gypsiferous  red> 
beds,  and  crowned  by  a  remnant  of  the  lower  Cretaceous. 

The  Salt  Fork  of  the  Arkansas,  and  its  numerous  affluents,  perform  the  drainage  of 
the  central  and  eastern  portion  of  Comanche  County,  and  the  southwest  portion  of 
Barber  Comity.  The  main  stream,  which  rises  in  the  upland  flats  east  of  Cavalry 
Creek,  flows  easterly  along  the  north  border  of  the  southern  tier  of  full  townships  to 
near  the  east  line  of  Comanche  County,  and  thence  southeasterly  beyond  the  limits 
of  the  State.  The  upper  course  is  merely  a  deeply-eroded  draw,  traversing  the  shallow, 
hasin-like  plain  known  as  ''  Koller  Flats ;''  but  below  Avilla  a  few  miles,  the  stream 
ia  bordered  by  intervales  and  hemmed  by  bluffs,  which  gratluiilly  become  higher,  de- 
scending the  stream  to  the  eastward,  and  in  the  vicinity  of  Evansvillo  the  south  side 
presents  bnttes  and  lines  of  precipitous  bluffs,  with  a  heavy  coping  of  light-gray  gyp- 
anm,  resting  npon  red-beds.  Several  aflluents  gain  the  stream  upon  both  banks, 
those  to  the  south  deeply  scoring  the  north  declivity  of  the  highlands  extending  east 
from  the  Cimarron  along  the  State  line.  The  north-side  upland  is  also  drained  by 
several  tributaries  which  occupy  pretty  little  valleys.  The  most  important  of  the 
latter  is  Mule  Creek,  which  drains  the  northeast  portion  of  Comanche  County  and 
the  western  border  of  Barber  County.  Throughout  the  greater  part  of  its  course  it 
occupies  a  well-defined  valley,  the  sandy  flats  bordered  by  sloping  benches  that  rise 
ioto  the  steeper  declivities  of  the  neighboring  uplands  150  feet  or  more  above  the 
stream.  Like  the  other  tributaries,  the  stream  is  a  clear,  rapid,  shallow  current,  its 
tortaous  course  lined  with  trees,  indicating  the  rapid  declivity  of  the  stream-bed. 
The  whole  region  above  alluded  to  is  clothed  with  a  luxuriant  growth  of  native  herb- 
age, the  uplands  occupied  by  the  nutritious  buffalo  grass,  and  the  valleys  with  blue- 
stem  meadows,  affording  abundance  of  hay.  The  undulating  uplands  here  present  a 
neater  variety  of  soils,  due  to  the  diversity  in  character  of  the  subjacent  geological 
formations  from  which  they  are  derived.  With  the  exception  of  the  sandy  lutervales 
bordering  the  water-courses,  and  the  arm  of  sand  reaching  eastward  from  Cavalry 
Creek  viSley,  the  general  character  of  the  soil  is  a  warm,  fine  loam,  in  places  gravelly, 
and  generally  fertile. 

The  uplands  east  of  Mule  Creek,  in  the  western  portion  of  Barber  County,  present 
a  much  more  rolling  surface.  The  drainge  channels  are  deeply  eroded  into  the  pecu- 
liar red  deposits  prevalent  in  that  quarter,  and  certain  sections  present  quite  broken 
sod  even  rugged  surface  features.  Yet,  even  here,  the  narrow  sumuiits  of  the  ridges 
separating  the  streams  often  expand  into  undulating  areas,  affording  favorable  loca- 
tions for  tarms,  as  is  the  case  in  the  upland  between  the  Cimarron  drainage  and  that 
flowing  north  into  the  Medicine  Lodge.  The  latter  stream,  a  clear,  rapid  brook, 
winding  between  low  banks  over  a  sand  and  gravelly  bed,  here  occupies  a  beautiful 
Valley,  nemmed  on  the  south  by  precipitous  red  bluffs,  capped  by  a  heavy  ledge  of 
gjpBam,  which  form  the  edge  of  the  broken  uplands  which  rise  into  heights  200  feet 
or  more  above  the  stream.  The  space  between  the  foot  of  the  bluffs  and  the  stream 
ii  occupied  by  a  sloping  bench^  from  which  the  red  escarpment  rises  to  a  height  of 
about  150  feet  above  the  valley.  The  slope  on  the  north  side  more  gradually  rises  into 
the  great  divide,  and  is  unbroken  by  conspicuous  bluff  escarpments.  Toward  its  sources, 
in  ^e  southern  part  of  Kiowa  County,  the  stream  flows  in  a  broad,  shallow  valley, 
fttm  which  the  surface  gently  rises  into  the  neighboring  upland  summits.  Indeed, 
Kiowa  County  presents  a  remarkably  unifonn  undulating  surface,  except  the  south- 
ern tier  of  townships,  in  which  the  south-flowing  streams  take  their  rise,  the  erosion 
of  their  beds  having  produced  a  more  rolling  su&.ce  contour. 
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STATEMENT  OF  MARTIN  ALLEN,  OF  UAYS  CITT,  ON  UOW  TO  INCBEA8E  ANDfU- 

SEEVE  THE  WATER  SUPPLY. 

Suppose  the  prospector  to  be  where  the  surface  is  reasonably  level,  and  ^e  dmth 
to  the  water  level  be  60  feet,  aud  shale  is  foand  at  one-half  this  distance.  AlMmaoa 
that  x>rospoct  at  once  and  try,  say,  100  feet  therefrom,  and  if  th6  shale  is  here  found 
at  46  foot  doe]),  go  another  hundred  feet  in  the  same  direction  and  he  will  have  a 
reasonably  sure  thing  of  getting  water  at  60  feet  and  above  the  shale.  With  this 
system  of  prospecting  and  its  various,  modifications,  adapted  as  they  may  be  to 
each  particular  case,  good  sweet  water  can  very  generally  be  obtained  in  ceninl 
Kansas  by  digging  or  boring  for  it.  In  some  places,  however,  there  are  high,  sonootk 
localities  with  the  best  of  soil,  where  the  water  is  very  deep,  and  other  places  where 
the  shale  is  more  persistent,  and  still  others  where  the  natural  water  is  not  gdod.  In 
all  such  cases  there  is  one  simple  and  efficient  remedy,  that  of  putting  in  one  or  more 
cisterns.,  ais  may  be  needed.  These  may  be  an  excavation  in  the  ground,  walled  oa 
the  sides  (which  may  be  either  8<iuare  or  circular),  and  well  cemented,  being  cov- 
ered by  an  arch  or  other  suitable  device.  They  should  be  so  located  that  the  watorcaa 
be  led  into  them  by  a  furrow  or  other  device,  when  such  cistern  can  be  very  readily 
filled  each  winter  or  spring  from  the  melting  snow  led  from  a  drift,  that  can  always 
be  dcx)ended  upon  for  a  supply  as  sure  as  the  snow  falls  and  the  wind  blows,  by 
using  a  fence,  a  row  or  two  of  trees,  corn  or  sorghum  stalks,  or  even  weeds,  to  stop 
the  fullest  fury  of  the  winds  and  snow  with  it.  In  this  way  there  need  be  no  fiuloxe 
to  obtain  at  reasonable  cost  an  ample  supply  for  household  use  of  the  best  of 
water.  If  it  be  not  clean  or  clear  enough,  a  simple  brick  wall  through  the  center  of 
the  cistern — filling  it  from  one  side  and  using  from  the  other — will  cure  the  dJfficalty. 
K  the  cistern  is  shallow,  as  it  should  be  for  ease  in  drawing  wMer,  and  it  becomeg 
too  warm  for  drinking,  an  occasional  hundred  pounds  of  ice  dropped  in  during  sum- 
mer will  cure  this  trouble. 

In  my  llrst  knowledge  of  central  Kansas  it  had  scarcely  a  furrow  plowed  in  its 
surface,  and  the  one  rule  most  arbitrarily  enforced  was  the  annual  burning  oifof  the 
grass.  Sometimes  this  was  begun  as  early  as  July  or  August.  This  grass  was  very 
short,  with  none  of  the  tall  sorts,  or  any  weeds.  The  earth  itself  was  very  hard  and 
compact,  much  like  a  fu^ld  used  to  corral  a  large  herd  of  stock  in  a  wet  time.  It 
turned  water  almost  equal  to  a  shingle  roof.  These  were  years  of  extreme  floods, 
and  practically  without  the  "  dews  of  heaven."  Since,  however,  we  have  a  few  plowed 
fields  as  reservoirs  to  hold  water,  and  have  put  an  end  to  the  wholesale  burning  of 
the  grass ;  the  vacant  land  is  much  heavier  coated,  and  with  a  large  increase  iu  the 
tall  sorts.  Weeds  also  abound  wherever  they  can  get  a  foothold.  These  all  tend  to 
prevent  the  old-time  flow  of  water  into  the  streams  and  out  of  the  country,  as  well 
as  to  x)rcvent  rapid  evaporation.  They  often  gather  snow  drifts  on  level  land  (when 
before  it  blew  away) ;  this  melts  and  soaks  into  the  ground. 

The  result  of  all  these  influences  were  without  any  perceptible  increase  in  the  an- 
nual rain-fall.  Places  that  were  bare  only  a  few  years  ago  are  now  well  covered  with 
herbage;  the  atmosphere  is  more  moist,  trees  are  now  succeeding  that  could  not* 
few  years  ago  be  coaxed  from  one  year's  end  to  another ;  cellars  can  now  be  dii| 
with  a  spade,  or  plow  and  scraper,  when  a  dozen  years  ago  the  pick  would  have  been 
the  only  eil'ectual  tool,  and  the  genial  dews  are  no  longer  strangers  to  us. 

Among  the  elements  that  may  here  be  mentioned  as  valuable  aids  in  the  retention 
and  prtiservation  of  water  are,  plowing  the  soil  or  breaking  the  crnst  so  that  water 
may  the  more  readily  penetrate  it,  which  may  be  followed  by  snbsoiling  or  treneh 
plowiug,  so  that  a  surplus  of  water  at  any  time  may  the  more  readily  sink  down 
deeply,  where  it  will  be  held  in  reserve  for  the  time  of  need,  and  not  be  forced  from 
necessity  to  pass  rapidly  over  a  hard  and  often  sloping  surface  toward  the  sea. 

Saving  the  natural  growth  of  grass  from  being  burned  has  from  actual  observa- 
tion a  most  wonderful  eflect,  not  only  in  preventing  the  free  passage  of  water  fol- 
lowing a  rain-fall  out  into  the  neighboring  streams,  but  to  prevent  evaporatioo  as 
well.  To  understand  these  matters  in  their  full  force,  the  observer  must,  as  I  hare 
done,  both  examine  adjacent  burned  or  nnburned  lands  at  time  of  and  closely.ftl* 
lowing  a  rapid  rain-fall.  And  again,  put  a  breaking-])low  into  both  bnrned  and  nn- 
burned lands  just  at  a  time  when  it  is  getting  too  dry  to  break  land  with  ease.    *  * 

May  not  the  plowing  of  a  single  furrow  in  the  stubborn  sod  for  a  mile  in  lengtJi 
over  the  level  plain  be  followed  with  taller  grass,  weeds,  and  even  the  taller  sun- 
flower along  its  line  ?  When  the  snow  comes  a  drift  is  found  to  the  leeward  of  this 
line,  and  when  it  melts  the  water  soaks  into  the  ground ;  and  thus  is  an  additional 
supply,  for  the  time  being  at  least,  preserved. 

Again,  let  us,  in  working  or  making  our  public  and  private  roads,  do  just  the  oppo- 
site of  what  the  people  are  compelled  to  do  where  the  surface  of  the  whole  conntry  h 
more  level  and  therefore  moisture  more  abundant.    Indiana  and  Illinois  annually 
spend  large  sums  of  money  to  get  xid  oi  theit  «>\]lt^1\i«  moisture  along  their  high- 
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B ;  in  other  words,  to  cure  tbeir  mad-holes  by  various  devices  of  ditching,  drain- 
Wing,  and  patting  in  bridges,  calverts,  etc.  All  these  are  among  what  are 
wn  as  public  improvemeats  over  vast  areas  of  the  Eastern  and  Middle  States,  bat 
led  qaite  unnecessary  in  Kansas,  especially  in  the  central  and  western  parts,  that 
lupposed  to  be  suffering  from  the  want  of  moistai*e. 
»w  let  us  in  making  and  working  all  our  pablic  and  private  roads,  whether  we 

them  or  not,  make  dams  wherever  such  roads  cross  over  slight  depressions, 
le  will  be  found  very  numerous — say  from  three  to  five  for  each  mile.  But  for 
lake  of  argument  let  us  suppose  that  there  are  only  fcwo  to  each  mile  of  road  and  a 

on  every  section  line:  this  calculation  would  give  to  the  western  two-thirds  of 
State  the  enormous  number  of  212,800  such  dams.      And  suppose  these  on  an 
age  to  each  cover  one-fourth  of  an  acre,  and   to  be  an  average  depth  of  I  foot; 
rtkst  amount  of  water  that  can  be  retained  by  this  simple  method  can  readily  be 
"ed  out. 

STATEMENT  OF  H.  R.  HILTON,  OF  TOPEKA,  ON  MOISTURE  ECONOMY. 

16  theory  of  general  acceptance  is  that  the  loosening  of  the  soil  more  freely  ad- 

the  air,  which  gives  up  part  of  its  moisture  when  brought  in  contact  with  the 

&r  soil.    This  theory  will  be  true  while  the  soil  is  cooler  than  the  atmosphere,  but 

Q  the  atmosphere  is  cooler  than  the  soil,  which  will  generally  be  the  case  be- 

va  midnight  and  morning,  than  the  soil  must,   on  the  same  principle,  give  up 

of  its  moisture  to  the  atmosphere.     In  striking  a  balance  the  greater  gain  would 

tably  be  with  the  soil,  but  the  actual  gain  of  the  moisture  obtained  fi'om  this 

ce  will  not  account  for  the  benefits  that  frequent  loosening  of  the  soil  confers 

n  showers  are  infrequent  and  temperature  high  ;  and  we  must  attribute  the  good 

Its  that  follow,  not  to  the  moisture  robbed  from  the  atmosphere,  but  rather  to 

saved  and  economized  in  the  earth. 

le  location  of  Kansas,  between  the  fortieth  and  thirty-seventh  degrees  of  latitude, 
ects  it  to  high  temperature  in  the  midsummer  months;  and  if  an  interval  of  two 
iree  weeks  occur  without  rain — and  this  is  to  be  expected  in  July  and  August — 
I  the  best  methods  that  the  intelligent  farmer  can  devise  are  necessary  to  tide  the 
¥ing  crops  over  these  trying  times.  The  injury  that  would  result  from  the  ex* 
ire  of  the  com  crop — now  one  of  oar  greatest  staple  products — to  these  intervals 
ry,  moisture-exhausting  weather,  can  be  very  much  modified,  if  not  obviated,  by 
vring  the  capacity  of  the  soil  on  the  farm  to  receive  and  store  water  beneath  the 
ace.  and  how  this  water  is  drained  away  from  the  surface  soil  to  various  depths 
he  substrata  and  pumped  back  to  the  surface  again  to  supply  the  wants  of  the 
fing  plants. 

f  the  rain-fall  over  a  large  area  of  the  country  it  is  estimated  that  less  than  one- 
'  finds  its  way  back  to  the  sea,  more  than  one-half  being  evaporated  back  into  the 
oepbere  again.  No  tests  have  been  made  in  Kansas  to  determine  what  percentage 
le  rain-fall  is  drained  off  in  our  streams,  but  owing  to  the  larger  acreage  of  un- 
:en  primitive  sod  than  of  cultivated  land,  the  surface  drainage  will  naturally  be 
.ter  than  in  countries  where  the  greater  part  of  the  soil  not  covered  by  native  tim- 
has  been  cultivated  at  some  time  in  the  past.  Eastern  Kansas,  owing  to  larger 
bive  acreage  cultivated,  probably  drains  off  loss  than  half  its  rain-iall,  while 
!»rn  Kansas  drains  more  than  half.  The  water  drained  from  a  deeply  cultivated 
.  will,  however,  be  much  less  than  the  average  of  the  country  and  the  amount 
M>rated  from  it  much  greater.  Only  in  instances  when  the  rain-fall  is  excessive 
iId  a  given  time  will  there  be  much  waste  by  surface  drainage  from  a  well-culti- 
td  field.  What  escapes  is  mainly  by  subdrainage.  We  may  say,  therefore,  that 
rain-fall  drained  out  of  a  country  is,  so  far  as  the  growing  crop  is  concerned,  rain- 
wasted  or  lost,  and  the  rain-fall  that  is  held  in  the  soil  and  evaporated  back  into 
air  again  is  rain-fall  utilized  or  saved. 

le  water  in  the  soil  not  drained  into  the  streams  is  evaporated  at  the  surface  or 
spired  by  the  growing  plants.  By  the  law  of  capillary  attraction  water  ascends 
Qgh  the  spaces  between  the  fine  particles  of  sand  or  clay,  from  the  reservoirs  be- 
The  finer  the  sand  or  particles  of  clay,  the  smaller  will  be  the  spaces  between, 
the  higher  water  will  rise  through  these  small  nature-made  capillary  tubes.  In 
'  porons  or  friable  clays  or  coarse  sand  or  gravel  the  height  that  water  will  rise  by 
luury  attraction  is  limited.  The  quantity  of  water  raised  in  a  given  time  de- 
ls on  the  capillary  power  of  the  soil.  If  fine  and  capable  of  raising  water  20  to 
Mt,  the  process  will  be  slow.  If  capable  of  raising  water  10  feet,  it  will  be  much 
9  rapid,  the  quantity  being  gradually  reduced  as  the  height  is  increased. 
iftsame  lawiMipliesto  the  drainage  of  the  water  from  the  surface  and  storing  it  after 
U  of  rain.  Tiie  surface  soil  to  depth  cultivated  takes  in  the  water  rapidly  until 
r  satorated.  If  rain  continues  falling  faster  than  the  subsoil  will  absorb  it,  than 
nirplas  most  waste  at  the  surface.  The  amount  stored  for  future  use  is  deter- 
id  $y  the  nature  of  the  subsoil  and  capacity  to  ab&oib«    U  tihe  ott^\\i&x^  ^^^ak^^ 
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are  small,  drainage  will  be  slow ;  if  large  or  ooarse,  it  will  be  rapid.  The  law  that 
elevates  the  moisture  to  take  the  place  of  that  evaporated  at  the  surface  also  draws 
or  sucks  the  water  down  from  the  surface  to  the  water  reservoirs,  or  water  level  be- 
low, after  each  rain.  It  follows  the  law  of  supply  and  demand,  ascending  or  dcficend- 
iug  as  the  point  of  greatest  deficiency  is  at  the  sorface  or  at  the  water  level. 

A  stratum  of  gravel  within  15  to  25  feet  of  the  surface  works  an  injory  to  the  grow- 
ing crops  iu  a  very  dry  season,  unless  it  is  constantly  filled  with  water.  This  also 
will  be  true  of  solid  rock,  or  anything  that  tends  to  break  the  capillary  connection 
between  the  level  to  which  the  water  drains  and  the  surface. 

Keeping  in  mind  this  law,  let  us  take,  for  example,  a  corn-field  in  the  month  of 
June.  The  ground  between  the  corn  rows  has  recently  been  cultivated  and  the  soil 
to  depth  cultivated  is  loose  and  finely  pulverized.  A  thunder  shower  common  to 
that  month  gives  an  inch  of  rain-fall.  The  ground  to  the  depth  cultivated  rapidly 
absorbs  the  water  until  fully  saturated.  One-fourth  to  one-half  of  the  additional 
rain  that  falls  at  that  time  will  probably  waste  at  the  surface,  because  the  compacted 
subsoil  can  not  drink  in  the  water  as  rapidly  as  the  loosened  surface  aoil.  Aftor  the 
shower  the  subsoil,  if  not  impervious  clay,  will  gradually  drain  the  water  out  of  the 
snrface  soil,  part  of  it  to  be  drained  off  through  springs  into  the  streams  and  part  of 
it  to  be  held  iu  reserve  and  returned  again  to  the  surface.  The  effect  of  the  heavy 
thunder  shower  on  the  soil  of  many  of  our  Kansas  farms  is  to  pack  the  soil.  This 
packing  establishes  a  capillary  connection  between  the  subsoil  and  snrface,  and  per- 
mits the  moisture  to  come  to  the  snrface,  thus  exposing  it  to  the  hot  sun  and  air  and 
rapid  evaporation.  To  prevent  this  great  waste  the  capillary  connection  with  the 
surface  must  be  broken  by  cultivation  just  as  soon  after  the  shower  as  the  land  is 
suthciently  drained  of  surface  moisture  as  to  be  worked  with  a  cultivator.  The  soil 
thus  loosened  and  pulverized  acts  as  a  mulch,  covering  the  compact  soil  nnderneatb, 
in  which  the  larger  roots  of  the  corn  plant  are  lodged. 

The  point  of  evaporation  is  at  the  surface,  where  in  July  and  August  the  mean  tern-, 
perature  is  fully  as  great  as  that  of  the  air.  The  high  temperature  rapidly  dries  oaC 
the  surface  soil,  and  would  rapidly  exhaust  what  was  stored  in  the  substrata  did  we 
not  take  prompt  measures  to  protect  our  reservoirs  by  cultivation.  The  moistoie 
rises  just  as  far  as  the  soil  is  compacted,  and  finds  its  upper  limits  at  the  roots  of  the 
plants,  where  it  is  needed.  The  mulch  of  two  or  three  inches  of  loose  soil  forms  a  cool 
covering  to  protect  it  from  the  evaporating  heat  at  the  surface.  Themoistnre  in  the 
subsoil  is  thus  saved  and  economized  for  future  use. 

I  feel  confident  that  the  experience  of  many  farmers  will  confirm  the  statement 
that  on  clean  ground,  where  the  suppression  of  weeds  does  not  figure,  the  com  thst 
has  been  cultivated  as  soon  after  every  packing  rain  as  practicable  has  given  the  best 
results. 

As  we  study  this  law  of  capillary  attraction  and  understand  the  important  relation 
it  bears  to  successful  farming,  we  must  be  impressed  with  the  importance  of  a  better 
knowledge  of  the  physical  properties,  not  only  of  the  surface  soil  we  cultivate,  bat 
also  of  the  substrata.  The  method  of  cultivation  will  depend  on  the  nature  of  the 
surface  and  the  subsoil. 

The  law  of  capillary  attraction  as  applied  to  development  of  the  corn-plant  and 
the  conservation  of  moisture  can  be  summarized  by  a  homely  illustration. 

The  corn  plant  is  the  pump ;  the  temperature  is  the  pump-handle ;  the  water stoied 
in  the  subsoil  the  well;  the  capillary  tubes  the  pipe  connecting  pump  with  weD; 
cultivation  of  soil  is  the  packing  at  joints  of  leaky  pipe-stem  to  prevent  waste.  Tbe 
pump-stroke  is  determined  by  the  temperature — slow  in  May,  a  little  faster  in  June, 
and  a  long,  rapid  stroke  during  high  temperature  in  July  and  August.  If  a  pump 
that  is  being  worked  hard  fails  to  throw  water  by  reason  of  shortage  of  water  in  the 
well,  its  mechanical  parts  are  injured,  so  when  the  hot  days  of  Jul^are  at  the  pump- 
handle  and  the  moisture  is  not  supplied  at  the  plant's  roots  as  rapidly  as  it  is  being 
transpired  through  its  leaves,  then  iujury  is  wrought  to  the  plant.  The  curling  leu 
in  the  beat  of  the  day  tells  us  plainly  that  the  pump-handle  is  working  too  ^gw- 
ously — that  the  supply  of  water  in  the  reservoir  is  not  equal  to  the  draughts  upon  it 
The  return  of  the  corn  plant  to  its  normal  condition  in  the  cool  of  the  night  teUsJnst 
as  plainly  that  the  water  supply  is  equal  to  the  demand.  But  the  com  plant  can  not 
recuperate  many  times  from  such  overdrafts  and  if  relief  does  not  come  in  shwe 
of  a  timely  shower  or  lower  temperature,  the  plant  shows  sign  of  distress  in  the  **  fir- 
ing'' of  its  lowee  rleaves  and  whitening  of  the  tassel.  In  a  time  when  the  reB0^ 
voir  is  low  and  temperature  high  the  advantage  must  be  with  the  smalleBt-aiMd 
pump  on  the  varietyof  com  that  exhausts  the  water  supply  slowest. 

The  luxuriant  growth  of  the  corn  plant  and  of  every  species  of  vegetation  durinc 

the  showery  months  of  May  and  June  is  something  to  which  we  **iK)int  with  pride" 

as  evidencing  a  very  rich  soil,  and  yet  this  great  fertility  that  in  normal  seasooB 

shows  auch  wonderful  productiveness  is  a  source  of  iinnry  to  the  com  plant  in  diy 

seaaoDB  like  thosG  of  1887  and  IBBB  in  woatoiixKdin&aA.    The  height  of  the  plant,  thick- 
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ness  of  stalk,  and  rich  profusion  of  leaves  require  for  sustenance  an  amount  of  moist- 
ore  proportioned  to  the  size  of  the  plant.  The  ranker  the  growth  of  plant  the  greater 
its  demands  on  the  supply  of  water  in  the  soil  and  the  more  quickly  will  the  supply 
be  exhansted. 

If  it  is  desirable,  then,  to  economize  moisture  during  our  rainy  and  growing  sea- 
son, to  carry  oar  unmatured  crops  as  far  into  the  dry  months  as  possible  before  ripen- 
ing them,  does  not  this  suggest  deeper  plowing,  thus  increasing  the  capacity  of  the 
soil  to  receive  and  retain  the  rain  that  falls,  and  prevent  the  waste  at  surface  ?  Ex- 
cept in  very  sandy  soil,  or  in  land  where  the  subsoil  is  very  porous,  every  field  should 
be  **  sabsoiled "  at  least  once  in  ten  years.  Subsoiling  is  very  necessary  in  prairie 
lands  recently  brought  into  cultivation.  Our  virgin  prairies  are  ** hide- bound"  by 
the  tramping  for  many  years  of  great  herds  of  Buffalo.  Plowing  6  or  8  inches  does 
not  break  through  the  hard  upper  crast  and  open  the  pores  in  the  earth's  skin.  It 
requires  subsoiling  to  aid  it,  and  this  should  be  as  deep  as  plow  and  power  can  do  it. 

Subsoiling  12  to  15  inches  will  increase  the  rainfall  of  Kansas  by  saving  nearly  all 
that  is  precipitated  over  the  land  so  plowed.  Intelligent  cultivation  to  conserve  the 
moisture,  as  well  as  prepare  and  supply  food  to  the  plant,  will  greatly  increase  pro- 
doctiou. 

Keeping  constantly  in  mind  the  law  of  capillary  attraction,  it  Is  easier  for  us  to 
understand  what  an  important  part  the  buffalo  played  in  producing  an  and  climate 
salted  to  their  life  and  wants.  The  constant  tramping  of  their  feet  year  after  year 
manafactured  a  clay  roof  over  the  soil  of  the  greater  portion  of  the  plains.  It  was 
almost  water-proof!  The  rain-fall,  probably  as  great  then  as  now,  was  rapidly  car- 
ried into  the  streams  and  out  of  the  country  to  the  sea.  What  little  fouud  its  way 
into  the  soil  was  soon  evaporated  because  of  the  capillary  connection  with  the'snr- 
face  afforded  by  the  trampled  soil.  Only  the  buffalo  grass,  with  its  long,  slender 
roots  penetrating  deep  into  the  earth  and  capable  of  maintaining  its  existence  on  a 
limited  supply  of  moisture,  could  survive  in  such  a  bard-packed  soil.  This  buffalo- 
toodden,  sun-baked  soil,  aided  by  the  bleached  color  of  the  buff'alo  grass,  reflected  the 
son's  heat  back  into  the  atmosphere,  producing  an  arid  climate  even  in  seasons  when 
the  rain-fall,  if  utilized,  would  have  been  sufficient  for  crop  production.  The  pioneer 
settlers  following  close  upon  the  retreating  buffalo,  or  large  cattle  herd,  had  to  dig 
their  cellars  with  a  pick.  Fifteen  years  later  a  cellar  could  be  dug  out  of  the  un- 
broken prairie  on  similar  ground  with  a  spade.  The  effect  of  the  winter  frost  is  to 
looeen  the  surface  soil.  With  no  buffalo  or  cattle  at  hand  to  trample  it  firm  again 
and  stop  the  threatened  leaks  the  spring  rains  worked  into  the  soil  a  little,  soften- 
ing the  surface.  Each  succeeding  winter's  frost  and  summer's  rains,  when  left  to 
work  out  this  problem  in  their  own  way,  undisturbed  by  wild  or  domestic  animals — 
lor  the  pioneer  settlers  had  but  little  live  stock — changed  the  nature  of  the  prairie 
soil  by  making  it  more  mellow  and  receptive,  taking  into  the  soil  more  of  the  rain- 
fall than  was  possible  when  the  prairies  were  under  the  regime  of  the  buffalo. 

A  ranker  growth  of  grass  followed  the  mellowing  of  the  surface  and  increase  of 
moisture  in  the  soil.  The  fire-guards  of  the  settlers;  the  prairie- wagon  trails,  and 
the  patches  of  breaking  bere  and  there^  all  combined  to  protect  the  grass  against 
prairie  fires  and  promote  the  preservation  of  the  grasses.  These  in  turn  shaded  the 
ground  more  from  the  sun  and  retarded  the  drainage  of  the  water  from  the  surface 
by  holding  it  in  check.  Thus  the  ranker  grass  on  unpastured  and  unbroken  land 
aids  in  storing  the  rain-fall  and  in  preserving  it  when  stored,  so  that  after  ten  or  fif- 
teen years  cellars  can  be  dug  with  spade,  where  formerly  the  pick  was  used.  If  the 
condition  of  the  soil  could  be  so  much  modified  by  simply  ** resting"  the  land  from 
wild  and  domestic  animals,  how  much  more  benefit  must  follow  the  breaking  up  of 
the  prairie  sod,  which,  after  a  few  years'  cultivation,  opened  the  pores  in  the  earth's 
skiu  and  induced  a  more  natural,  healthy  action  of  the  system. 

The  blue-stem  grass  covers  more  than  double  the  area  of  Kansas  that  it  did  thirty 
y«^r8  ago.  It  has  always  followed  in  the  wake  of  settlement,  and  rarely  preceded  it. 
It  cuuld  not  find  a  foothold  in  the  hard,  dried-out  soil  of  the  buffalo  grass.  As  the 
groand  gradually  softened  and  increased  its  water  absorbing  and  saving  qualities 
the  blue  stem  iocreased.  We  find  it  in  advance  of  settlement  only  in  the  sand  hills 
or  naody  river  bottoms  that,  owing  to  small  per  centage  of  clay,  do  not  pack  like  the 
level  pfairie  lands.  Here  the  rain-fall  was  absorbed  rapidly,  and  the  substrata  seem 
alao  to  have  wonderful  capillary  power  in  raising  moiuture  from  below.  The  blue 
•lem  aeleots  the  most  moist  spot  on  the  prairie  for  a  beginning — first  a  few  spears, 
next  season  a  little  larger,  many  nuclei  are  started,  and  these  grow  and  spread, 
•mothering  the  short  buffalo  by  its  ranker  growth,  till  the  whole  surface  is  covered. 

It  is  noticeable  that  where  the  blue  stem  has  taken  possession  of  one-half  of  the 
gronnd,  and  is  fenced  off  for  pasture  and  stocked  with  cattle,  that  the  buffalo  grass 
more  than  holds  its  own  against  the  encroachments  of  its  stronger  neighbor ;  but  if 
m  «™«l'M'  tract  is  kept  as  meadow  and  free  from  stock  that  the  work  of  substitution 
goes  on  aod  the  blae  stem  prevails.    Buffalo  grass  thrives  and  spreada  oa  «b tc«m?g«^ 
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and  compacted  soil ;  bine  stem  requires  the  loosened  and  moistened  soil  for  its  bert 
development. 

The  arid  climate  of  the  x>lain8  comes  more  from  the  trampins  of  many  feet  than 
from  any  other  siugle  cau8e.  EDtircly  remove  the  herds  and  keep  ont  the  pmirie 
fires  and  the  climate  of  the  plains  will  be  moditlod.  I  do  not  pretend  to  say  that  the 
rain-fall  will  be  materially  iucreased  or  that  it  will  be  sufficient  for  all  the  agricult- 
ural products  of  that  latitude,  but  the  rain-fall  utilized  will  be  largely  inoreaaecL  tb» 
heat  radiated  from  the  surface  will  be  less,  the  average  mid-day  temperature  willno^ 
be  so  oppressive. 

The  natural  drainage  of  the  soil  of  Kansas,  like  that  of  all  the  trana-Missouri 
country,  is  superior  to  tliat  east  of  it.  The  soil  under  deep  cultivation  will  abeorb  a 
very  large  percentage  of  the  raiu  that  falJs — at  least  four-fifths.  The  soil  of  central 
aud  westeru  Kansas  has  a  more  perfect  natural  drainage  than  in  eastern  Kansas,  ex- 
cepting in  some  of  its  river  bottoms.  An  average  rain-fall  in  central  Kansas  of  25 
inches  will  be  equal  to  30  inches  in  eastern  Kansas,  because  of  its  better  drainage  and 
storing  capacity  and  the  better  subsoil  for  raising  water  by  capillary  power,  and  we 
find  the  average  production  taken  for  ten  years  fully  as  great  in  central  as  in  eastern 
Kansas. 

Western  Kansas  averages  less  than  20  inches  of  rain-fall.  This  fully  ntilized  may 
be  sufficient  for  special  crops  requiring  minimum  supply  of  moisture;  but  whalever 
benetit,  if  any,  that  might  result  from  deep  cultivation  with  this  rain-fall  there  is  no 
donbt  that  central  Kansas  will  be  the  beneficiary,  for  this  cultivation  and  increased 
storage  of  the  rain-fall  on  the  frontier  will  temper  the  winds  coming  from  the  south 
and  west  to  the  country  lying  to  the  north  aud  east. 

I  want  to  make  one  or  two  points  a  little  clearer  in  regard  to  the  water  not  getting 
up  through  shale.  1  am  now  talking  only  about  the  water  that  fiUls.  If  the  water 
can  not  come  up  through  the  shale,  it  cau  not  go  down  through  it,  and  if  it  does  go 
through  it  can  come  back  again.  Here  is  a  body  of  gravel,  say  20  feet  below  the 
surface.  When  it  is  full  ol  water,  the  soil  is  moist.  As  quick  as  the  rain  falls  it 
goes  down  very  rapidly ;  but  if  that  dries  out  in  the  warm  summer  and  the  soil  is 
more  or  less  dry  all  the  way  through,  when  you  have  rain  it  goes  down  very  slowly ; 
it  would  be  good  drainage  until  you  get  that  all  moistened  and  full  of  water  agaio. 
When  there  is  no  moisture  down  below,  the  water  will  not  drain  down,  and  is  then 
evaporated  very  rapidly.  I  forgot  that  point,  and  I  want  to  call  special  attention  to 
it:  that  when  the  soil  is  moist  all  the  way  down  the  soil  drains  naturally  and  ra^ 
idly ;  but  when  it  is  dry  and  there  is  gravel  underneath  you  have  got  to  have  ^is 
full  of  water  in  order  to  suck  it  down. 

STATEMENT  OF  ALFRED  A.  ^W'OOD^W'ARD,  SURGEON  U.  S.  ARBTT, 

OP  PORT  LEAVENWORTH. 

That  I  believe  practically  the  whole  of  what  is  generally  known  as  the  sage-brush 
country  can  be  brought  under  agriculture  by  a  system  of  wells  reaching  the  deep 
water-bearing  levels,  and  that,  speaking  generally,  this  would  be'less  costly  and  more 
efficient  than  canals  drawn  from  natural  water-courses.  But  each  large  topographieal 
section  must  present  its  own  engineering  problem. 

I  have  no  intelligent  opinion  to  express  as  to  the  strictly  sandy  deserts.  I  believe, 
further,  that  the  systematic  cultivation  of  forests  on  the  plains,  and  their  preserva- 
tion on  the  mountains,  will  materially  aid  in  the  distribution,  if  not  in  the  actual 
increase  of  the  annual  rain-fall. 

Attention  is  invited  to  the  propriety  of  planting  forests  with  the  view  of  breaking 
the  sweep  of  winds,  especially  from  the  south,  whose  course  in  the  summer  is  so  fre- 
quently followed  by  general  desiccation.  Such  belts  on  a  large  scale,  as  suggested 
by  Col.  Charles  F.  Adams,  jr.,  of  Massachusetts,  will  probably  mat^erially  modify 
the  climate  of  Kansas  and  Nebraska  in  its  relation  to  agriculture. 

STATEMENT  OP  L.  R.  HARE,  FIRST  LIEUTENANT,  SEVENTH  CAV-' 

ALR7,  U.  S.  ARMY,  PORT  RILEY. 

When  I  first  went  to  Dakota  in  1874  it  was  then  considered  impracticable  to  plant 
potatoes  on  high  ground ;  experience  since  has  shown  the  fallacy  of  snch  an  assmnp* 
tion.  The  ^'  Gumbo ''  grounds  in  the  vicinity  of  the  Black  Hills  produce  as  fine 
potatoes  aud  vegetables  allied  to  the  potatoes  as  can  be  produced.  Some  of  the 
lands  in  Arizona  and  New  Mexico  are  especially  adapted  for  producing  onions  mad 
allied  plants,  bu  1 1  know  of  none  of  these  lands  that  would  be  at  all  useful  anlees  water 
conld  be  supplied. 

I  have  not  had  sufficient  experience  in  Kansas  to  justify  a  conclusive  reports  bvl  I 
am  satisfied  that  through  the  greater  number  of  years  a  ^'  dry  spell"  oconrs  wniehif 
it  eonJd  be  bridged  over  by  artificial  means  would  make  a  wonderfai  cUlforeiioe  lor 
tJfo       tier  in  the  result. 
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8TATBB1ENT  OF  J.   L.   POWELL,    SURGEON  AND   CAPTAIN,  U.   8. 

ARM7,  OP  PORT  SUPPLY,  IND.  T. 

It  bas  been  my  privilege  to  traverse  on  horseback  the  greater  portion  of  the  arid 
belt  located  in  the  area  of  Texas,  Indian  Territory,  Kansas,  Colorado,  Nebraska» 
Wyoming,  Montana,  and  Dakota,  and  I  dare  say  there  are  few  persons  who  have 
been  raised  in  the  productive  regions  of  the  Atlantic  or  Pacific  slopes,  where  all  the 
cooditioDS  of  rain-fall,  temperature,  etc.,  combine,  under  the  operation  of  a  regular 
cyclical  law  to  give  variety  to  the  pursuits  of  man,  who  \fould  not,  at  first  sight, 
asBome  that  every  foot  of  territory  east  of  the  Rocky  Mountains  and  situated  i^  the 
area  indicated  would  be  utterly  worthless  for  any  purpose  save  that  of  grazing,  and 
very  much  of  it  not  even  for  that.  'Such  were  my  impressions  some  sixteen  yeara 
ago,  npon  the  occasion  of  my  first  experience  on  the  Western  plains  while  serving  as 
medical  officer  to  various  commands  operating  against  hostile  Indians.  Since  then 
I  have  had  an  opportunity  of  watching  and  noting  what  can  be  accomplished  by 
conrage  and  enterprise,  even  in  a  section  so  forbidding  as  that  which  it  is  proposea 
to  consider,  and  the  result  has  been  to  cause  a  material  modification  of  my  views, 
and  to  suggest  to  me  a  ch^in  of  possibilities  for  this  Western  desert,  so  to  speak, 
wblch  I  tmnk  are  neither  visionary  nor  impracticable. 

Wherever  agricultural  or  horticultural  pursuits  have  been  attempted  under  the  leaist 
favorable  conditions  the  results  have  been  more  than  gratifying,  indeed  surprising. 
Every  measure  of  success,  however,  has  had  its  concomitant  of  failure,  which,  I  think, 
may  be  largely  attributed  to  a  wide-spread  fallacy  that  prevails  as  regards  an  iucreas- 
iiig  rain-fan  over  the  Western  prairies.  To  my  mind  the  data  do  not  justify  an  affirma- 
tive conclusion  on  this  point,  and  the  results  have  been  not  only  damaging  but  croel. 

To  those  who  have  fixed  their  homes  in  the  valleys  and  near  the  banks  of  the  small 
streams  that  here  and  there  traverse  the  plains,  the  results  have  not  been  so  unsatis- 
factory, and  where  |hey  have  been  so  situated  as  to  make  available  for  purposes  of 
irrigation  the  water  supply,  which  though  exceedingly  limited  and  circumscribed  in 
extent,  it  has  proved  to  be  the  only  thing  needful  for  the  raising  of  every  variety  of 
tarm  and  garden  product.  As  long  as  the  climatic  conditions,  chiefly  as  respects  rain- 
fall, continue  as  tney  are  farming  and  garden  pursuits  must  be  confined  to  the  narrow 
acreage  of  the  villages,  while  the  broad  and  expansive  mesas  will  continue  to  produce 
the  tongh  buffalo  grass  without  hope  of  reclamation,  save  by  artificial  agency,  and 
JQst  so  long  prove  to  be  the  rock  upon  which  the  hopes  and  spirits  of  m.any  a  hardy 
pioneer  wiU  be  dashed  in  a  vain  endeavor  to  extract  from  their  parched  surface  the 
means  of  a  livelihood. 

From  what  has  been  said  it  will  be  readily  understood  that  the  amount  of  land 
available  as  homes  for  the  annually  increasing  tide  of  immigrants  to  the  West,  con- 
stitutes bnt  an  insignificant  portion  of  the  millions  of  acres  embraced  within  the  ter- 
ritory that  was  formerly  termed  the  "  Great  American  Desert." 

When  it  is  considered  that  but  one  condition  is  necessary  to  bring  this  whole  re- 
gion, alike  valley  and  plain,  into  a  uniform  adaptability  to  all  the  pursuits  in  which  a 
rorai  people  engage,  the  question  of  means  to  the  end  is  one  which  assumes  the  high- . 
est  importance  and  merits  the  wisest  and  most  serious  consideration. 

It  is  admitted  that  the  soil  possesses  all  the  elements  of  fertility.  How  then  shall 
be  supplied  the  other  essential  for  successful  tillage  ?  What  method,  in  the  absence 
of  the  reqoisite  amount  of  rain-fall,  which  is  the  marked  peculiarity  of  the  region  in 
point,  and  by  which  circumstance  it  is  so  distinctly  differentiated  from  all  others, 
can  be  thought  of  or  suggested  as  a  substitute  for  cloud  precipitation  ?  There  is  bnt 
one  source  from  which  it  is  possible  to  derive  the  needful  moisture  that  must  nourish 
and  sustain  the  farmer's  crop,  until  seed  time  and  harvest  have  passed,  and  this  is  to 
be  found  on  the  lofty  peaks  of  the  Rocky  Mountains  where  nature  has  established  a 
perpetual  reservoir  in  the  great  snow  heaps  that  are  there  annually  collected  and  dis- 
solved away  and  then  sweep  on  unimpeded  and  unutilized  to  the  ocean. 

By  tiJ^ing  up  a  map  of  the  United  States  and  tracing  a  line  from  its  most  northern 
boundary  to  the  Glulf  of  Mexico  and  about  midway  between  the  Mississippi  VaUey 
and  the  Rockies,  one  will  be  struck  with  thenumber  of  water-courses  of  various  size  that 
will  Gross  it  as  they  make  their  way  eastward,  following  the  tread  of  the  great  water- 
slbed  that  they  would  be  supposed  to  drain.  Like  the  waters,  however,  that  make 
the  Colorado  and  Columbia  Rivers,  they,  too,  come  from  the  mountains  and  not  from 
the  plateaus,  through  which  they  flow,  fur  the  amount  of  precipitation  that  annually 
falls  on  the  great  plains  east  of  the  Rockies  is  too  small  and  too  infrequent  to  require 
a  channel  to  take  it  to  the  sea.  What  there  is  of  it  is  quickly  absorbed  by  the  arid 
•oil  on  which  it  falls.  It  is  a  remarkable  and  striking  fact,  then,  that  while  these 
same  plains  that  we  are  now  considering  are  so  parched  and  barren,  on  account  of  an 
almoit  entire  absence  of  rain-fall,  comparatively  speaking,  there  periodically  flows 
across  tbem  a  volume  of  water  that  can  only  be  described  as  incalculable.  The  an- 
imal rise  and  fall,  uniform  and  at  stated  periods,  of  the  Yello^stowe,  Wic^  >&S»aK^'QC^ 
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the  Platte,  the  Arkansas,  and  other  water-courses  that  have  their  soarces  id  the  ffrest 
mountain  chain  that  stretches  north  and  south  across  the  western  XM>rtion  of  the 
United  States,  confirm  this  statement. 

American  enterprise,  alert  and  ever  on  the  lookout  for  a  theater  in  which  pecQniaiy 
recompenses  will  he  the  reward  of  energy  properly  applied,  has  already  gnisped  the 
situation  and  at  varioas  points  we  hear  of  private  or  corporate  measures  being  set  on 
foot  to  utilize  in  the  reclamation  of  the  barren  lands  of  the  West  the  great  waste  of 
waters  that  annually  runs  to  the  sea. 

Some  three  years  or  more  ago,  Avhile  on  duty  in  the  State  of  Colorado,  I  had  an  op- 
portunity of  becoming  acquainted  with  a  project  that  was  inaugurated  by  a  joint 
stock  company  for  diverting  a  portion  of  the  waters  of  the  Arkansas  River  from  its 
proper  channel,  for  purposes  of  irrigation,  by  means  of  a  canal,  the  exact  dimensions 
of  which  I  can  not  now  recall.  This  canal,  starting  from  a  point  well  up  to  the  foot* 
hills,  that  loom  up  towards  the  west,  so  as  to  give  it  sufficient  elevation  as  it  ad- 
vances eastward  to  distribute  its  supply  over  the  plateaus  that  skirt  the  valley  of  the 
river,  has  been  the  means  of  opening  up  and  introducing  to  new  pursuits  a  ^reat 
portion  of  the  immense  acreage  of  that  region  that  heretofore  has  been  considered  as 
little  less  than  a  barren  waste. 

I  am  informed  that  the  project  has  been  attended  with  signal  success,  and  that 
now  on  the  open  prairie  are  to  be  seen  thriving  homesteads,  dotting  the  landscape, 
and  yielding  to  their  owners,  by  the  process  of  irrigation,  for  which  they  are 
charged  a  certain  rental,  an  ample  return  for  their  labor  and  investment. 

I  know  of  and  have  heard  of  other  similar  instances,  but  on  a  smaller  scale,  illus- 
trating the  efficacy  of  irrigation  in  regenerating  the  barren  lands  of  the  West.  Since 
commencing  to  formulate  the  thoughts  that  I  here  present,  in  connection  with  the 
subject  under  consideration,  I  have  come  across  the  following  extract  which  I  clip 
from  a  popular  magazine.     Speaking  of  irrigation  in  Idaho,  the  writer  says. 

**  Lauds  that  are  irrigated  always  produce  large  crops  regardless  of  the  seasons  or  of 
rains  or  drought ;  but  it  is  not  alone  in  regions  devoid  of  rain  that  irrigation  is  profit- 
able. It  is  an  absolute  necessity  in  some  places,  but  also  a  greai  help  to  agriculture 
everywhere.  Thus  what  would  seem  a  curse  often  turns  out  a  blessing  in  disgnse. 
Idaho,  where  irrigation  is  an  absolute  necessity,  now  offers  the  farmer  an  absolute 
advantage  over  ordinary  land  with  the  average  rain-fall  of  the  east.  There  is  no 
seed,  labor,  or  crop  lost  by  dry  or  wet  seasons.  The  farmer  in  Idaho,  being  obliged 
to  resort  to  irrigation,  is  quite  independent  of  the  weather.  He  can  make  his  crop 
early  or  late  at  will,  and  can  have  his  land  wet  or  dry,  as  suits  his  convenience,  for 
plowing,  cultivation,  or  harvesting.  Under  these  circumstances  crops  are  usually  of 
superior  quality,  and  therefore  bring  higher  prices.  The  ditch  companies  are  extend- 
ing their  operations  in  the  vicinity  of  the  Boise  River  with  most  gratifying  resnlt8,80 
that  now  Idaho  valleys  can  not  be  excelled  by  any  region  east  of  California  for  the 
production  of  fruit.  The  sago-brush  lands  are  soon  turned  into  fruit  farms,  and  the 
amount  of  fruit  produced  annually  far  exceeds  that  on  unirrigated  lands.  Yet  in  future 
the  most  profitable  use  to  which  the  irrigated  lands  will  be  put  will  be  the  growing 
of  hay  for  winter  feeding  of  stock,  and  the  millions  of  acres  of  southern  Idaho  now 
awaiting  irrigation  will  bring  great  profit  to  their  owners,  as  well  as  to  the  irrigating 
companies  who  propose  to  carry  the  water  to  fertilize  the  land,  which  is  really  of  fine 
quality  and  lacks  only  the  water  to  make  a  successful  and  profitable  field  for  stock- 
raising.'' 

Thus  far  what  has  been  said  has  been  chiefly  to  indicate  the  advantages  that  will 
follow  upon  the  introduction  of  a  general  system  of  irrigation  in  the  arid  region  of 
the  West. 

Bat  there  are  certain  conditions  in  connection  with  it,  which,  in  view  of  a  possible 
infringement  upon  private  and  vested  rights  already  established  by  long  tenure  and  rec- 
ognized under  law,  may  require  to  be  conserved  and  guarded  by  such  measures  asoan 
only  be  applied  by  Congressional  enactment.  Especially  is  this  likely  to  be  the  case  with 
reference  to  the  great  arid  region  east  of  the  Rocky  Mountains.  May  it  not  happen 
tliat  by  the  diversion  of  the  waters  for  irrigation,  as  in  the  manner  indicated  on  the 
Arkansas,  the  time  may  come  when  those  who  live  below  the  points  where  the  irri- 
gating canals  tap  the  main  streams  may  feel  the  damaging  efiect  of  this  wholesale 
depletion?  It  is  true  this  state  of  things  is  likely  to  be  experienced  only  dni^ng 
what  is  termed  the  dry  season  when  the  rivers  are  low. 

During  the  spring  thaw  the  volnnie  of  water  flowing  away  from  the  raountaio-sides 
would  be  vastly  more  than  enough  to  meet  the  recjuiroments  of  a  ranch  denser  popn- 
lation  than  is  now  settled  in  the  West.  It  would  be  well,  then,  to  inquire  into  the 
feasibility  of  devising  a  sytem  of  storage  by  which  a  portion  at  least  of  the  water 
that  now  yearly  runs  to  waste  could  be  held  at  different  points  along  its  pathway  to 
the  sea,  to  be  distributed  for  such  purposes  as  it  may  be  required  as  toe  sumnser 
season  progresses. 

I  believe  the  suggestion  is  a  perfectly  practicable  one,  and  that  the  end  can  be  at- 
tained  by  a  series  of  dams,  the  construction  of  which,  though  beyond  the  peenniaiy 
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poenbilities  of  private  enterprise,  would  be  a  matter  of  small  moment  if  fostered  by 
national  aid.  By  the  meliiod  proposed  it  is  not  unreasonable  to  hope  and  expect  that 
districts  now  far  away  from  any  living  stream  of  considerable  size  may  ultimately 
have  the  benefits  now  possessed  by  more  favored  localities.  In  the  possibilities  of  a 
combined  system  of  irrigation  and  water  storage  I  believe  is  to  be  found  the  only 
lopefnl  and  promising  outlook  for  the  barren  lands  of  the  West. 

Granting  now  that  the  argument  on  the  lines  laid  down  is  based  on  the  logic  of 
ftcts,  there  are  certain  theoretical  questions,  in  connection  with  the  subject,  which. 
b^ore  bringing  this  paper  to  a  close  it  may  be  worth  while  to  consider.  It  is  accep  ted 
asVrue,  that  the  primary  source  of  all  precipitation  is  the  ocean,  consequeutly  the 
hai>vy  rain-fall  that  takes  place  on  the  western  coast  of  the  United  States  is  but  a  re- 
turn of  the  aqueous  vapor  that  has  been  taken  up  by  the  prevailing  winds  from  the 
ev»|oratiiig  surface  of  the  Pacific  and  conveyed  over  the  land.  But  why  should  not 
this  heavy  precipitation  occur  this  side  the  line  of  the  Sierra  Nevada  and  Rocky 
Momtains  as  well  as  beyond  f 

Th)  answer  is  to  be  found  in  the  known  fact  that  temperatiNre  decreases  with  ele- 
vatioQ,  so  that  these  wind  and  air  currents  in  their  endeavor  to  leap  the  mountain 
rang€i  are  carried  up  to  the  snow  line,  and  being  further  chilled  by  the  cold  sides 
of  tht  mountain  have  all  their  moisture  squeezed  out  of  them,  to  be  returned  to  the 
earth  n  the  shape  of  snow  or  rain.  Bat  suppose  these  air  currents,  laden  as  they  are 
with  noisture,  could  escape  these  mountain  barriers  and  be  conveyed  over  the  arid 
regionthat  is  giving  us  so  much  conceru,  is  it  not  reasonable  to  infer  that  from  time 
to  time  they  would  be  taken  by  force  of  cyclonic  aspiration  and  those  variations  in 
tempeiature  that  produce  aerial  circulation  to  the  higher  strata  of  the  atmosphere 
where  condensation  would  occur  ?  The  theory  appears  a  plausible  one  fit  least,  and 
the  suggestion  brings  us  back  to  a  consideration  of  the  effect  that  so  large  an  evapo- 
rating surface  as  would  be  developed  by  the  impounding  plan  that  has  been  pointed 
oat  would  be  wrought  on  the  present  climatic  conditions  that  prevail.  It  is  not  un- 
reasonable, I  think,  to  assume  that  it  would  bo  marked,  and  that  we  might  justly 
hope  and  expect  that  a  greater,  more  gentle  and  equable,  precipitation  would  take 
plaoeeverywhere,  while  those  violent  electrical  phenomena  that  are  the  accompani- 
mraitiof  an  excessively  dry  atmosphere  would  grow  much  less  frequent  in  their  mani- 
festations. 

The*bregoing  thoughts,  rather  hastily  prepared,  are  respectfully  submitted.  If 
they  certain  a  single  valuable  suggestion  in  assisting  the  committee  to  a  satisfactory 
solntioLof  the  problem  before  them  I  shall  be  glad,  for  I  feel  that  to  assist  in  pro- 
moting n  the  least  degree  the  development,  the  grandeur,  and  the  resources  of  our 
oommon\onntry  should  be  the  pride  of  every  American. 

BTATXniSNT  OF  F.  M.  SHELTON,  OF  STA^E  AGRICULTURAL  COL- 
LEGE, MANHATTAN,  KANS. 

[Being  tlee  portions  of  a  report  forwarded  by  the  college  regents  of  an  inquiry 
recently  mJe  by  the  professor  of  agriculture  which  relate  to  the  advisability  or 
otherwise  ojirigation  in  western  Kansas.] 

For  manyears,  but  particularly  within  the  last  eight  or  ten,  the  question  of  the 
settlement  a\  agricultural  occupation  of  the  western  and  drier  portions  of  the  State 
has  engaged  e  earnest  thought  and  efibrt  not  alone  of  those  directly  interested  as 
owners  and  c»;ivator8  of  these  lands,  but  of  scientists,  publicists,  and  even  moral- 
ists, whose  invest  in  the  theme  is  based  on  the  broad  ground  of  public  good.  The 
efiforts  at  the  Hlement  of  western  Kansas  do  not  make  a  cheerful  chapter  in  the 
liistory  of  the  i^te.  The  scores  of  abandoned  farms,  with  their  ruined  '*  dug-outs" 
and  other  smaliuprovements  seen  in  all  these  recently-settled  western  counties  all 
■peak  of  brave  <Qrt8  ending  in  futility.  It  is  noteworthy,  however,  that  great  and 
ISar-reaching  as  1^  disasters  of  the  last  three  years  have  been  to  the  plains  farmer, 
th^re  have  been  ^ny  exceptions  to  the  rule  of  failure.  Here  and  there  in  ahnost 
•very  commimitjnay  be  found  cultivators  who  have  been  reasonably  successful; 
farmers  who  havc^ade  steady  if  not  rapid  headway  in  freeing  themselves  from  debt 
and  improving  tht  gtock  and  home  surroundings. 

From  the  fact  th^ho  settlement  of  western  Kansas  has  progressed  with  various 
intemiptions  for  tv^ty  or  more  years,  it  would  seem  that  there  must  have  accnmu- 
laiedy  particularly  t;h  successful  farmers  of  this  region,  many  valuable  facts  the 
outgrowth  of  muchperience,  and  that  these  facts,  if  brought  to  the  attention  of 
inexperienced  settle  would  certainly  prove  of  great  value  to  them.  With  this 
thought  in  ™>°d  I  vs  inatructed  by  the  board  of  regents  of  the  Kansas  State  Agri- 
enltoral  College  to  pted  to  various  points  in  western  Kansas,  there  to  meet  farmers 
and  others  interested  ^he  problems  involved  in  this  Investigation,  and  ascertain 
fyom  them,  as  far  as  p\ble,  facts  for  use  in  this  report. 
During  the  month  ol>tober  I  visited  Ellis,  Trego,  and  Wallace  Counties,  on  the 
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Union  Pacific  Railway,  while  a  little  later  on  tbe  line  of  the  Atchison,  Topeka,  and 
Santa  F6  my  inquiries  were  extended  to  Ford  and  Finney  Counties.    If  my  aoqQMntr 
ance  with  plains  farming  had  been  limited  to  the  information  picked  up  in  the  eonsBe 
of  these  few  trips  I  should  consider  my  qualifications  for  the  work  meager  in  the  ex- 
treme.    In  justice  to  myself,  I  think  that  I  may  say  without  risk  of  egotism  that  an 
experience  of  sixteen  years  as  a  farmer  and  teacher  of  farming  in  central  Kansas,  aac 
as  a  lecturer  before  farmers'  gatherings,  many  of  which  were  held  in  the  region  ii 
question,  to  say  nothing  of  a  very  extensive  acquaintance,  personal  and  by  oonv 
spondence,  with  farmers  of  every  section  of  Ihe  State,  and  the  numerous  exoorsioM 
made  during  the  past  summer  with  the  sole  view  of  studying  the  condition  and  pns- 
peotH  of  agriculture  in  western  Kansas,  have  furnished  large  opportunities  for  Jie 
study  of  this  subject. 

The  journey  from  the  east  to  tbe  west  line  of  the  State,  and  on  to  the  crest  of  the 
Rocky  Mountains,  is  steadily  one  of  ascent,  the  rate  of  increase  in  elevation  incBSti- 
ing  enormously  as  we  near  the  western  limits  of  the  State.    Thus,  at  Kansas  Gil/,  on 
the  Missouri  River,  the  altitude  above  sea  level  is  763  feet;  at  Manhattan,  118  niles 
west,  it  is  1,042  feet  above  sea  level ;  at  Ellis,  302  miles  from  the  Missouri  River  it  is 
2,135  feet  in  altitude;  while  at  Monotony,  a  station  on  tbe  Union  Pacific  Rail'^ay  a 
few  miles  distant  from  the  Kansas-Colorado  line,  an  altitude  of  3,741  feet  is  attiined. 
Coincident  with  this  change  in  elevation,  a  gradual  but  none  the  less  striking  'aria- 
tion  in  scenery,  climate,  and  the  character  of  the  soil  and  its  productions  is  nAicea- 
ble.    The  soil  changes  in  color  from  deep  black  in  the  east  to  light  brown  or  elk>w 
in  tbe  west;  the  grasses  become  shorter  and  thinner  on  the  ground,  while  Imber 
trees  are  not  only  much  less  numerous,  but  are  scrubby,  stunted,  and  gnarld,  and 
their  growth  is  strictly  limited  to  the  immediate  vicinity  of  water-courses,     feveral 
counties  in  the  extreme  west  are  reported  to  have  no  native  forest  trees  of  an^kind. 
These  are  not  mere  seasonal,  superficial,  and  temporary  indications  which  lib  a^- 
culturist  may  safely  disregard ;  they  are  fundamental  facts,  due  to  differencef  in 
elevation  or  position  in  respect  to  the  more  elevated  regions  west,  and  to  variatiosin 
climate.'    They  have  existed  since  long  before  historical  times,  and  are  certain  ly^to 
be  changed  by  the  agency  of  man.     The  variation  in  rain-fall,  the  fact  of  chiiim- 
portance  to  agriculture,  as  progress  is  made  west,  strikingly  illustrates  the  giiwal 
trend  as  well  as  the  nature  of  the  varying  conditions  above  referred  to.   Thus,  f  Fort 
Leavenworth,  the  annual  rain-fall  is  38  inches;    at  Topeka,  32;   Manhatt^y  2W; 
Salina,29;    Fort  Hays,  22;    Wa  Keeuey,  19;   and  Fort  Wallace,  13  inches,  omitting 
unimportant  fractions  in  each  case. 

The  plain  inference  from  these  facts  seems  to  me  to  be  that  the  agriculture^  west- 
ern Kansas,  whether  practiced  with  or  without  irrigation,  must  differ  from  tbt  whioh 
experience  has  shown  to  be  best  for  eastern  Kansas.  The  grand  mistake  iijJe  so&r 
in  the  attempt  at  the  settlement  of  western  Kansas,  and  the  cause  of  nine^i^ths  of 
the  failures  and  distress  that  have  so  repeate<lly  overtaken  the  people  of  Iftt  unfo^ 
tunate  section,  has  been  the  practical  assumption  by  them  that  crops  an#a  system 
of  farming  that  have  proved  successful  in  a  region  having  32  inches  of  rai  iall  could 
accommodate  themselves  to  a  section  which  was  watered  with  less  than '  inches  of 
annual  rains. 

Western  Kansas  differs  from  the  eastern  portion  of  the  State  in  well  nP^  all  essen- 
tial agricultural  conditions.  In  elevation,  character  of  soil,  raiu-fall.^d  natural 
products  there  is  between  two  sides,  or  rather  ends,  of  the  State  not  m^ly  a  differ- 
ence, but  a  radical  and  fundamental  divergence.  And  these  difference^ill  be  in  the 
future  essentially  what  they  have  been  in  the  past.  Of  course,  seasons^ll  vary  here 
as  elsewhere.  Occasionally,  as  in  1860,  1874,  1881,  and  1887,  the  plai  climate  will 
be  carried  east  to  the  Missouri  River  or  beyond,  and,  again,  not  ui^'iently  the 
humidity  of  the  eastern  section  will  pervade  the  whole  State  and  t  ^region  west- 
ward even  to  the  mountains ;  but  this  fact  will  remain,  that  what  thJ^Jnate  of  any 
section  in  the  State  has  been  in  the  past  twenty-five  yejirs  that  it  w  "©  during  the 
next  quarter  century.  I  speak  with  a  fair  knowledge  ot  the  literal  of  this  sub- 
ject and  a  considerable  acquaintance  with  the  agricultural  history  ^nr  State,  and 
I  have  no  hesitation  in  saying  that  there  is  no  warrant  in  history  ^ocal  experience 
for  the  veil  nigh  universal  belief  that  **deep  plowing,"  '*forestinc^**  doming  under 
the  buffalo  grass,"  building  "  reservoirs"  will  each  or  all  ever  cha^"©  ^ricultnrsl 
conditions  which  the  settler  of  any  section  finds  when  he  begins  1^  and  other  im- 
provements. The  common  notion  that  a  change  of  climate  will  ^®  as  a  result  of 
growing  more  trees  and  cultivated  plants  seems  to  me  wholly  du/'*™ logic;  vege- 
tation is  due  to  climate,  and  not  climate  to  vegetation. 

Except  in  the  case  of  limited  tracts  of  land  fianking  large  streaf  **^®  **^o  Arkansaa^ 
no  general  system  of  irrigation  is  possible  in  western  Kansas.  MierfoT  use  for  this 
purpose  on  an  extended  scale  is  wholly  or  in  great  part  want/*  .  Such  streams  as 
the  Smoky  Hill,  the  Cimarron,  the  Beaver,  the  Solomon,  auf  ®*r  larger  affluents 
might  furnish  water  for  irrigation  upon  a  small  scale,  butr  qjiMitlty  of  water 
available  for  this  purpose  is  sure  to  be  small  during  the  seasori*®^  **  w  most  iieedsd. 
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In  tbe  lower  valleys,  where  water  may  be  bad  by  means  of  shallow  wells,  it  would 
donlftlesB  be  possible  to  practice  irrigation  upon  a  considerable  scale  by  means  of 
powerfiil  pnmps  of  the  Hnffer  pattern  ;  but  this  is  at  present  wholly  a  matter  of  spec- 
ulation. The  cost  of  such  pumps  and  machinery,  to  say  nothing  of  fuel,  puts  the 
iiyBlem  qaite  out  of  the  reach  of  the  average  settler.  Moreover,  irrigation,  even 
where  water  for  this  purpose  is  ample,  is  almost  certain  not  to  succeed  in  a  region 
where  rains  are  sufficient  for  a  crop — where,  in  short,  artificial  irrigation  may  be  sus- 
pended. Artificial  watering  on  a  large  scale  is  always  expeuHive.  To  build  dams 
ditches,  and  the  apparatus  of  irrigation,  and  to  keep  these  in  repair,  involve  a 
very  large  investment  of  capital.  It  is  unlikely  that  the  farmer  will  make  this  large 
outlay  for  occasional  use  only  ;  but  even  if  the  plant  has  been  constructed,  it  is  al- 
most certain  not  to  be  in  repair  for  immediate  use  at  the  critical  time  when  the  rains 
cease  to  fall. 

The  very  first  thing  that  the  farmer  of  western  Kansas  must  learn  is  to  take  that 
region,  not  for  what  he  hopes  or  dreams  it  will  be,  but  for  what  it  is.  We  may  not, 
like  the  evolutionist,  ask  and  obtain  cycles  of  time  in  which  to  demonstrate  a  theory. 
He  has  at  his  command  at  most  a  few  years ;  and  even  if  it  were  true  that  the  culti- 
vation of  the  soil  may  materially  efi'ect  climate,  it  is  most  unlikely  that  this  change 
would  be  noticeable  in  the  course  of  one  brief  life-time.  Tbe  settler  must  then  give 
practical  recognition  to  the  fact  that  the  climate  as  well  as  the  soil  of  western  Kansas, 
whether  better  or  worse  than  that  of  regions  further  east,  radically  differs  from  that 
of  the  East.  Asa  result,  whatever  efforts  men  may  make  to  the  contrary,  there  will 
ultimately  cenainly  obtain  a  different  system  of  agriculture  in  western  Kansas  from 
that  practiced  in  the  East.  What  this  system  will  be  must,  in  so  far  as  details  are 
concerned,  be  largely  a  matter  of  speculation;  the  general  plan,  however,  seems  to 
have  been  plainly  indicated  by  the  experience  of  the  past  few  years. 

Stook-raising  must  be  the  basis  of  plains  farming.  Even  if  grain  crops  for  imme- 
diate marketing  could  be  safely  counted  on  it  is  doubtiful  whether,  considering  the 
remoteness  of  this  section  from  ultimate  markets,  and  the  high  price  of  freights, 
whether  the  business  can  be  made  a  pa^^ing  one.  Moreover,  the  farmers  who  Lave  made 
stock-farming  their  chief  reliance  have  generally  been  successful.  The  men  who 
have  been  compelled  to  fiee  from  western  Kansas  have  almost  to  a  man  been  exclu- 
sive grain-raisers.    The  stockmen  have  stayed,  and,  as  a  rule,  they  have  flourished. 

The  Eastern  idea  that  a  farm  of  160  acres  is  sufficient  for  the  maintenance  of  a 
family  must,  upon  the  plains,  outside  of  irrigable  regions,  be  forever  abandoned. 
Where  outside  pasturage  is  not  accessible  the  plains  farmer  ought  not  to  iimit  his 
operations  to  a  smaller  farm  than  640  acres,  and  in  most  cases  1,000  acres  will  not  be 
too  largo.  Upon  such  large  farms  the  native  grasses,  supplemented  with  rye  and 
wheat  pasturage,  and  sorghum  and  com  fodder  and  millet  hay,  will  keep  a  herd  of 
cattle  or  flock  of  sheep  of  sufficient  size  to  make  a  profit  from  the  operations  of  the 
farm  well  nigh  certain. 

STATEMENT   OP   AUSTIN  P.  LCWRY,  OP   BIRD  CITY,  CHEYENNE 

COUNTY. 

Having  been  a  former  homesteader  in  this  Cheyenne  County,  Kans.,  since  its  set- 
tlement m  1885,  I  feel  myself  somewhat  competent  to  suggest  what  is  beat  to  be  done 
by  aid  from  the  civil  government  to  overcome,  in  a  great  measure,  the  effects  of  the 
scorching  rays  of  the  sun  upon  our  growing  grain.  In  this  county  there  are  numer- 
ons  streams  m  which  the  water  flows  the  entire  year,  chief  of  which  is  the  south 
fork  of  the  Republican  River.  It  enters  the  county  about  5  miles  north  of  the  south- 
west comer  of  the  county,  running  diagonally  to  the  northeast  corner,  near  where  it 
forms  a  Junction  with  the  north  fork. 

With  the  exception  of  Timber  Creek,  which  only  has  a  flow  of  some  9  miles,  there 
is  no  other  running  water  in  the  county  south  of  tbe  Republican. 

The  fall  of  the  Republican  is  said  to  be  17  feet  to  the  niile,  biit  I  doubt  if  it  is  even 
half  that  much.  The  average  flow  of  water  for  the  year  would  scarcely  go  over  4  feet. 

The  river  is  narrow,  150  to  200  feet  wide ;  the  valley  from  1  mile  to  H  miles  wide ;  the 
river  very  generally  in  the  center  of  the  valley  with  low  banks ;  an  abundance  of  rock 
and  sand  along  the  south  side.  The  difference  in  the  rain-fall  in  this  county  is  very 
perceptible. 

On  each  side  of  the  river  for  some  5  to  8  miles  much  rain  has  fallen  every  year,  and 
the  settlers  in  that  line  have  not  had  a  failure  of  crops,  while  those  farther  from  the 
river  have  lost  their  crops  twice  since  1885. 

This  fact  surely  shows  the  influence  of  the  water  in  the  river  upon  the  atmosphere 
and  consequent  rain-fall ;  hence  it  is  my  opinion  if  five  or  more  dams  or  reservoirs 
were  erected  across  the  river  ])ottom  it  would  extend  the  rain-fall  all  over  the  county 
as  well  as  into  Colorado  and  Nebraska. 

I  believe  such  dams  should  be  constructed  across  all  these  running;  stream?,  vw'^^^fc- 
em  Kansas  and  the  surplus  water  retained  here.    I  have  no  faVtVi  \Ti  ^kX\^^\\)A\^^^. 
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We  see  and  know  what  the  qaantity  of  water  is  which  flows  down  theee  streamSf  and 
it  is  our  privilege  to  detain  it,  or  a  portion  of  it.  The  General  Govemment  shoald  Md. 
the  settlers,  who  are  manfally  Hghting  for  the  subjection  of  this  great  plain,  and  it 
can  not  do  us  a  greater  bonotit  than  to  liiruish  the  money  to  erect  the  dams  to  store 
this  surplus  water.  The  settlers  are  all  in  favor  of  this  project,  and  I  siDcereiy  be- 
lieve it  will  solve  the  hot-wind  problem  in  western  Kansas  and  eastern  Colorado  if 
carried  out. 

STATEMENT  OP  JOHN  G.  STBPPBB,  OP  TVICHITA. 

ARTESIAN  WELLS,  RAIN-FALL,  AND  IRRIGATION  IN  SOUTHWESTERN  KANSAS. 

Southwestern  Kansas  is  more  than  100  miles  in  length  and  an  average  of  over  00 
miles  wide,  and  comprises  nearly  6,000  square  miles,  or  upwards  of  4,000,000  acres  of. 
land.     It  is  larger  than  the  new  territory  of  Oklahoma,  and  larger  than  the  combined 
area  of  the  States  of  Connecticut  and  lihode  Island. 

It  will  be  admitted  without  question  that  the  rain-fall  in  this  section  is  deficient 
and  irregular,  and  that  hot  winds  actually  occur,  and  at  those  seasons  when  the  one 
is  most  needed  and  the  other  most  ruinous  in  their  efiects. 

Let  us  consider  brielly  whether  the  rocommoudations  of  the  various  methods  pro- 
posed for  augmenting  the  annual  precipitation  and  the  conservation  of  moisture,  so 
often  expressed  and  gratuitously  furnished  by  the  residents  of  the  more  favored  sec- 
tions of  our  State,  can  under  existing  conditions  be  put  into  practical  operation  in 
southwestern  Kansas.  By  the  term  southwestern  Kansas  is  meant  all  that  part  of 
the  State  lying  west  of  the  one  hundredth  meridian  and  south  of  the  Arkansas  River. 

First,  there  is  the  current  opinion,  foun<led  on  scienti tic  principles,  based  on  sound 
reasoning,  and  not  wholly  lacking  in  support  of  actual  experience,  that  if  this  vast 
expanse  of  level  prairie  land,  reaching  out  to  the  horizon  in  every  direction,  be  broken 
by  the  plow  of  the  husbaudman  and  this  work  supplemented  by  stirring  and  pulver- 
izing the  deep,  rich  subsoil  underlying  the  surface,  the  amount  of  moisture  thus  con- 
served for  agricultural  purposes  would  greatly  enhance  the  possibilities  of  bonntifal 
crops  every  year. 

Now,  if  $1.50  per  acre  be  taken  as  the  minimum  cost  of  breaking  prairie  sod,  and 
an  equal  amount  as  the  cost  of  subsoil  plowing,  and  if  this  work  is  to  be  snpplemented 
by  a  thorough  pulverizatiou  of  the  soil  to  the  depth  mentioned  in  the  report  of  the 
experimental  station,  the  aggregate  cost  of  preparing  the  ground  for  the  first  crop 
would  be  not  less  than  $5  per  acre.  But  if  we  admit  that  the  cultivation  of  one- 
fourth  of  the  territory,  or  1,000,000  acres,  would  be  sufficient  to  have  a  desirable 
and  salutary  effect  upon  the  annual  precipitation  and  hot  winds,  and  the  crops  tbos 
produced  ample  to  sustain  the  population  necessary  for  so  great  a  work,  even  on 
this  basis  the  expenditure  of  labor  and  money  for  the  first  crop  would  bo  more  than 
double  the  assessed  valuation  of  this  entire  section. 

Leaving  the  question  of  cost  entirely  aside,  when  we  inquire  into  the  present  facil* 
ities  for  putting  this  experiment  into  general  practice  we  find  that  they  are  grossly 
inadequate.  Probably  not  more  than  1,000  men  who  own  good  strong  teams  are  now 
actual  residents  of  southwestern  Kansas,  and  with  such  a  meager  force  as  this  it  re- 
quires no  argument  to  warrant  the  conclusion  that  successful  and  profitable  farming;. 
or  the  conservation  of  moisture  by  the  process  described  in  the  report  of  the  agricult- 
ural experiment  station,  is  wholly  impracticable,  and  that  it  is  impossible  pnder  ex- 
isting conditions  to  reclaim  the  semi  arid  lands  of  southwestern  Kansas  by  breaking 
prairie  sod  or  subsoil  plowing. 

Referring  now  to  the  question  of  timber-culture,  it  will  not  be  denied  that  the 
planting  and  cultivation  of  forest  trees  has  been  to  a  certain  degree  instrumental  in 
conserving  moisture  for  agricultural  purposes,  at  least  in  some  sections  of  the  State. 
Our  uiitional  legislators  doubtless  had  this  theory  in  view  when  they  passed  the  tim- 
ber-culture act.  But  we  are  informed  that  not  over  20  timber-culture  entries  have 
been  completed  in  the  Garden  City  land  district,  and  after  examining  the  condition 
of  trees  planted  on  a  large  number  of  timber  claims  we  are  clearly  of  the  opinion  that 
very  few  of  the  entries  made  under  the  provisions  of  this  act  will  ever  be  completed,, 
certainly  not  until  there  is  a  second  influx  of  inmiigration  into  this  section  of  the 
State;  and  even  though  in  the  future  the  climatic  conditions  should  be  most  favora- 
ble to  the  growth  of  trees  already  planted,  the  influence  to  be  exerted  by  this  means 
must  necessarily  be  almost  infinitesimal  as  a  source  of  augmenting  the  annual  pre- 
cipitation. 

Then  there  is  another  theory,  to  the  effect  that  if  the  surplus  water  which  falls 
during  the  winter  and  spring  months,  also  the  water  produced  by  the  melting  of 
snow,  could  bo  in  some  way  impoundod  and  retained  till  allowed  to  evaporate  under 
the  summer  sun,  it  would  greatly  increase  the  humidity  of  the  atmosphere  and  have 
a  iziarked  influence  upon  the  rain-fall  later  in  the  season.    This  theory  presents  to 
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our  miod  a  greater  semblance  of  reason  thian  the  two  proceeding,  but  as  no  data  have 
lieen  compiled  and  no  known  experiments  have  been  made  on  which  a  calculation 
eoald  be  based,  and  although  a  general  survey  of  the  surface  of  the  country  seems  to 
disclose  many  locations  for  building  dams  or  dikes,  and  thus  impounding  the  surplus 
water,  yet  the  evaporation  in  this  section  is  so  great  that  unless  some  means  can  be 
devised  for  replenishing  the  artificial  basins  thus  constructed  the  opinion  must  be 
that  the  necessary  expenditure  of  money  would  hardly  be  compensated  by  the  bene- 
fits accruing  therefrom. 

Several  other  theories  have  been  advanced  which  might  be  here  discussed,  but  so 
far  as  can  be  learned  their  demonstration  will  depend  upon  conditions  almost  wholly 
wanting  in  southwestern  Kansas.  Hence  it  must  be  concluded  that  all  the  theories 
relative  to  the  subject  of  increase  of  the  annual  precipitation,  the  conservation  of 
moisture  and  modification  of  hot  winds,  which  have  heretofore  obtained  circulation 
must  for  the  present  be  discarded,  for  the  reason  that  their  demonstration  is  imprac- 
ticable under  existing  conditions. 

There  are  three  elements  then  which  must  be  combined  before  we  shall  discover  the 
key  to  the  solution  of  the  great  economic  problems  mentioned  in  the  first  chapter,  and 
which  not  only  the  inhabitants  of  southwestern  Kansas  but  also  every  person  pe- 
cauiarly  interested  in  that  section  of  the  State  are  anxiously  awaiting  a  practical 
demonstration.    These  elements  are: 

First.  A  complete  study  of  the  geological  formations  underlying  the  surface  of  the 
country  as  described  in  the  State  geological  survey. 

Second.  The  data  compiled  with  reference  to  the  artesian  wells  already  existing  in 
this  section  of  the  State. 

Third.  A  thorough  examination  of  the  topography  of  the  territory  described. 

The  first  two  elements  are  even  now  largely  matters  of  public  information.* 

An  artesian  well  is  one  in. which  an  artifical  vertical  shaft  is  filled  to  overfiowing 
by  water,  which  enters  it  at  some  distance  below  the  surface  of  the  ground.  The 
water  may  spout  up  with  force  and  rise  higher  than  the  surface  or  it  may  barely 
reach  the  point  at  which  it  flows  over.  The  conditions  under  w:hich  this  can  occur 
are  the  same  as  those  which  govern  the  supply  of  water  to  the  upper  rooms  of  build- 
ings in  cities.  The  reservoir  with  which  the  water-mains  are  connected  must  be 
higher  than  the  place  supplied;  for  the  same  reason  the  stand-pipe  which  takes 
place  of  a  reservoir  in  towns  located  in  a  level  country  must  be  higher  than  the  tops 
of  the  highest  buildings.  This  is  made  necessary  by  a  well-known  principle  in  hy- 
drostatics, that  a  fluid  will  not  rise  in  an  open  tube  higher  than  its  source.  There 
are  some  artesian  wells  whose  flow  is  due  to  other  than  hydrostatic  pressure  here  de- 
scribed, viz,  to  gas  pressure  and  rock  pressure,  but  these  forces  need  no  illustration. 
In  nature  the  channel  through  which  the  water  flows  is  more  like  a  sponge  than  the 
orifice.of  a  pipe.  It  is  porous  rock,  standstone,  conglomerate,  gravel,  sand,  or  lime- 
stone more  or  less  cracked  or  broken.  The  walls  of  the  natural  pipe  must  be  im- 
permeable and  usually  beds  of  clay  or  clay-shale  serve  this  purpose.  To  get  the 
bead  of  water  the  beds  of  sandstone,  shale,  etc.,  must  have  a  dip,  i.  e.,  they  must  be 
higher  at  one  part  than  another.  The  best  conditions  are  when  the  rock  strata  take 
a  basin  formation,  highest  on  the  edge  of,  circular  area,  and  a  well  sunk  in  the  middle 
of  the  basin.  It  is  to  be  understood  that  all  the  waters  of  the  land  are  meteoric 
waters,  having  their  origin  in  the  rains  and  snows.  If,  t  hen,  the  rain  falls  on  porous 
rock  on  the  upturned  edge  of  a  basin,  which  within  the  basin  is  overlaid  and  under- 
laid with  impervious  clays,  a  well  sunk  at  or  near  the  middle  would  be  artesian. 

The  basin  form  is,  however,  comparatively  rare  in  nature,  but  continuous  dip  of 
rocks  in  one  direction  is  by  no  means  uncommon,  so  that  the  form  of  a  trough  is 
more  often  found.  If  the  relative  position  of  porous  and  impervious  rocks  is  the 
same,  artesian  wells  may  be  found  on  the  slope  or  at  the  lowest  point.  In  south- 
western Kansas  the  general  dip  of  the  geological  strata  is  from  west  to  east,  as  is 
also  the  slope  of  the  surface  of  the  country,  thus  widely  distributing  the  conditions 
for  finding  artesian  wells. 

A  brief  description  of  the  artesian  wells  already  existing  in  southwestern  Kansas 
will  be  asefnl.  Mr.  B.  F.  Cox,  who  resides  on  the  northeast  quarter  of  section  5, 
township  31  south,  of  range  27  west,  in  Meade  County,  was  the  first  to  find  artesian 
water  south  of  the  Arkansas  River  in  Kansas.  This  discovery  was  made  about  two 
years  ago,  and  since  that  time  nearly  one  hundred  wells  have  been  sunk  and  are  now 
flowing  in  Meade  County  from  10  to  60  gallons  each  per  minute.  Nearly  every  farm 
in  the  vicinity  of  Artesian  City  has  one,  and  some  farms  have  several.  These  wells 
eyidently  derive  their  water  supply  from  the  Dakota  formation,  which,  as  has  been 
before  stated,  is  the  stratum  from  which  the  deep  wells  of  the  high  prairies  is  sup- 
plied. The  water  of  the  wells  is  clear  as  crystal,  and  is  used  by  the  farmers  for  sup- 
plying the  troughs  in  the  feed  lots  and  pastures,  also  for  drinking  and  culinary  pur- 
Several  farmers  are  preparing  to  use  the  water  for  irrigation  next  season. 


•  Prof.  Robert  Hay,  geologist  of  the  State  board  of  agriculture,  furnishes  a  report* 
on  the  first  topic. 
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At  Richfield,  the  county  seat  of  Morton  County,  are  two  artesian  wells  to  wliieh 
the  water  is  supplied  from  a  lower  stratum,  evidently  the  miocene  grit,  the  lowest  of 
the  Triassic  series.  These  wells  arc  670  and  710  feet  in  depth  respectively.  The  drill 
passed  entirely  through  the  red  beds,  which  at  that  point  are  over  400  feet  in  thiek- 
uess.  The  flow  of  the  first  well  is  over  25  gallons  per  minute  and  of  the  second  about 
10  gallons,  which  may  be  increased  to  25  gallons  or  more  by  drivinj^  the  casinfi^  down 
to  tne  Triassic  strata!  These  wells  are  located  on  a  ridge  one-half  mile  west  of  the 
center  of  the  town.  The  surface  of  the  ground  being  as  nigh  as  any  of  the  sarroand- 
ing  territory,  and  about  75  feet  higher  than  the  site  of  the  Morton  Connty  court- 
house, situated  near  the  center  of  the  town,  the  pressure  is  sufficient  to  carry  tbe 
water  in  a  2-inch  pipe  to  the  top  of  the  derrick  used  in  drilling,  which  is  70  feet  in 
height. 

We  have,  then,  two  sources  of  artesian  water  in  southwestern  Kansas.  ^  There  is 
another  group  of  artesian  wells  at  Coolidge,  in  Hamilton  County,  which  yields  from 
30  to  100  gallons  per  minute  each,  and  one  at  Lamed,  Kans.,  having  a  now  of  salt 
water  of  250  gallons  per  minute. 

Other  wells  are  projected  aud  one  is  now  being  put  down  at  Johnson  City  which  on 
the  20th  of  December  had  reached  a  depth  of  260  feet  at  which  the  water  rose  in  the 
tube  54  feet. 

From  these  facts  wo  may  conclude  that  a  strong  flow  of  artesian  water  maybe 
readily  obtained  any  where  in  southwestern  Kansas  when  the  drilling  is  properly 
done  and  the  shaft  sunk  below  the  Triassic  strata. 

The  special  aim  of  this  statement  is,  however,  to  supply  the  third  element  in  the 
group  mentioned,  to  wit,  a  careful  investigation  of  the  topography  of  southwest  seo- 
tion  of  Kansas. 

A  cursory  survey  otthe  surface  of  southwestern  Kansas  from  almost  every  point  of 
observation  presents  to  tlio  view  a  vast  expanse  of  level  prairie  unbroken  by  any  ap- 
parent elevation  or  depression,  and  reaching  to  the  horizon  in  eveiy  direction.  But 
every  person  who  has  traveled  extensively  over  this  region  has  doubtless  been  at- 
tracted by  the  numerous  shallow  depressions  with  which  the  surface  is  so  thickly 
interspersed.  These  depressions  may  be  separated  into  three  classes,  and  thatth« 
classification  which  we  shall  give  may  be  more  readily  understood  we  will  in  defin- 
ing and  describing  them  make  use  of  the  terms  commonly  employed  by  the  inhabit- 
ants of  south westeru  Kansas  and  denominate  them  as  buflalo  wallows,  prairie  sinkfl 
and  draws,  and  will  define  them  as  follows : 

A  buttalo  wallow  is  a  shallow  depression  in  the  surface  of  the  prairie,  nsaally  d^ 
cular  in  form  and  from  1  to  10  rods  in  diameter. 

A  prairie  sink  is  a  shallow  depression  in  the  surface  of  the  prairie,  either  of  ci^ 
cular  or  irregular  form  and  from  one  acre  to  several  hundred  acres  in  area. 

A  draw  is  a  narrow,  shallow  depression  in  the  surface  of  the  prairie,  from  «  flsw 
feet  to  several  rods  in  width,  and  often  extending  several  miles  in  a  broken  and  irreg- 
ular line  and  opening  into  a  valley  or  prairie  sink. 

Having  now  defined  these  shallow  depressions,  it  maybe  proper  to  explain  or  at 
least  give  an  opinion  concerning  their  origin,  and  in  offering  this  opinion  we  adofi 
the  views  of  Mr.  Edward  Dudley,  who  resides  near  the  village  of  Moscow,  in  w 
eastern  part  of  Stevens  County.  In  addition  to  farming  and  stock-raising  he  has  acted 
as  agent  for  the  United  States  Wind-Mill  Company  and  has  drilled  over  one  hundred 
and  fifty  wells  in  Stevens  and  adjoining  counties  within  the  last  two  years.  Mr. 
Dudley  now  resides  on  a  homestead  on  which  is  a  prairie  sink  of  50  acres,  by  which 
he  camped  when  buffalo  hunting  thirty  years  ago.  He  says  he  has  often  seen  hxdbr 
loes  wallowing  in  these  depressions  when  partly  filled  with  water,  and  has  also  wit- 
nessed the  initiatory  work  in  the  excavation  of  buffalo  wallows,  which  tbe  bnffiiloes 
performed  by  pawing  with  their  feet  and  tossing  with  their  horns  the  loose  dirt  throws 
upon  the  surface  by  prairie  dogs,  gophers,  and  other  burrowing  animals,  and  by  break- 
ing dawn  the  surface  undermined  by  the  burrows.  These  small  depressions, aft0^ 
ward  filling  with  water,  furnished  the  buffalo  a  safe  retreat  from  the  attacks  of  bnlEBjo 
gnats  and  other  insects.  He  has  seen  a  herd  of  buffalo  make  sad  havoc  with  a  colooy 
of  prairie  dogs  in  a  short  time.  As  to  the  origin  of  prairie  sinks  Mr.  Dudley  has  msA 
numerous  experiments  to  determine  the  depth  of  the  hard  and  impervious -soil  with 
which  they  are  covered  and  the  strata  underlying  them.  He  finds  the  coating  of 
putty-like  clay  to  be  from  4  to  10  feet  thick,  and  underlying  this  is  a  stratum  of  aand 
50  to  100  feet  thick,  and  in  his  opinion  these  depressions  were  originally  beds  of  quick- 
sands into  which  flowed  the  surplus  water  from  a  much  larger  area,  each  heavy 
rain  having  left  a  thin  coating  of  silt,  consiwling  of  gypsum  and  clay  which  in  conise 
of  time  became  thick  enough  to  sustain  the  surplus  water  for  a  much  longer  period  w 
until  it  evaporated  under  the  summer  sun.  Some  of  these  prairie  sinks  now  furnish 
water  the  entire  year.  They  are  usually  covered  with  growth  of  light  colored  gramma 
grass  and  on  a  bright  day  the  reflection  of  the  sun  gives  the  prairie  the  aj^pearanee 
of  being  thickly  interspersed  with  lakes  in  which  the  buildings  and  wind-nulls  of  thd 
improved  farms  are  clearly  reflected. 
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Vji  endeayoring  to  aoconnt  for  the  presence  of  the  third  class  of  depressions  or 
J**W8  we  would  assign  the  same  causes  that  are  usually  given  for  the  origiu  of  val- 

*^9%»  f.  e.y  the  erosion  caused  by  the  flow  of  surplus  water  from  the  surrounding 

l^mtory.    It  is  a  noticeable  fact  that  draws  are  ii)uch  more  numerous  where  the  soil 

Uttndy  and  the  surface  covered  with  blue  stem  grass  which  is  of  recent  origin.     In 

Act  many  men  now  residing  in  southwestern  Kansas  remember  when  these  sections 

o/conntry  were  almost  entirely  devoid  of  vegetation,  and  similar  to  the  saud-hills 

which  yet  exist  south  of  tbe  Arkansas  River.    And  it  is  quite  probable  that  in  former 

times  tbese  sandy  sections  were  frequently  visited  by  severe  rain-storms. cloud-bursts, 

and  water-spouts,  caused  by  the  intense  heat  arising  from  the  arid  soil  ooudensing 

tbe  moisture  in  the  rain  clouds  which  may  have  caused  the  erosion  to  be  much  more 

rapid  than  under  ordinary  precipitation. 

It  will  require  farther  investigation  to  determine  even  the  approximate  amount  of 
the  surface  of  southwestern  Kansas  that  is  included  by  prairie  sinks  and  draws. 
Saving  located  and  secured  approximate  measurement  of  over  five  hundred  prairie 
linkiS  varying  from  5  to  200  acres  in  area,  in  Seward  County  in  six  days'  drive ;  also 
%  large  number  of  draws  which  might  easily  be  converted  into  basins  for  holding 
irater  at  very  little  expense,  and  from  observations  made  while  driving  oyer  the 
3iher  counties  of  southwestern  Kansas  the  opinion  has  been  reached  that  they  con- 
Udn  an  equal  number.  At  present  it  is  estimated  that  at  least  one-tenth  of  the  sur- 
fJMre  of  southwestern  Kansas  could  be  converted  into  artificial  lakes,  providing  a  suf- 
fieient  amount  of  water  can  be  obtained  with  which  to  fill  them. 

And  with  these  data  before  us  a  theory  may  now  be  presented  which  if  practi- 
cally demonstrated,  will  reclaim  for  agricultural  purposes  all  the  so-called  semi-arid 
lanos  of  south  western  Kansas. 

If  by  sinking  artesian  wells  in  this  region  a  sufficient  flow  of  water  can  be  obtained 
to  fill  the  prairie  sinks  and  draws,  the  whole  of  southwestern  Kansas  will  be  thickly 
iDtenpersed  with  a  vast  number  of  artificial  lakes.  The  evaporation  of  the  water 
from  uiese  lakes  will  increase  the  humidity  of  the  atmosphere,  augment  the  annual 
precipitation,  and  dispel  these  disastrous  hot  winds.  The  deceptive  mirage  will  be 
then  a  reality.  Groves  of  trees  will  grow  upon  the  borders  of  the  lakes  and  the 
whole  country  will  be  converted  from  a  semi- arid  region  into  one  most  delightful  to 
the  eye  and  the  finest  agricnltural  and  grazing  country  on  the  American  continent. 

The  pcints  of  merit  which  may  be  justly  claimed  for  this  theory  are  numerous  and 
apparent. 

it  admits  of  the  employment  of  all  those  means  which  have  heretofore  been  recom- 
mended for  the  solution  of  these  problems.  If  these  draws  and  prairie  sinks  can  be 
filled  with  water,the  amount  of  moisture  conserved  by  breaking  prairie  sod  and  sub- 
soil plowing  will  be  greatly  augmented.  As  we  have  before  stated,  groves  of  trees 
can  be  successfully  cultivated  ou  the  raargius  of  these  artificial  lakes,  and  whatever 
modifyiug  influence  there  may  be  in  the  growth  of  forest  trees  can  be  readily  appro- 
priatc^d.  The  theory  of  impounding  and  conserving  the  surplus  water  which  falls  in 
rain  and  snow  is  combined  and  brought  within  comprehension  of  those  whom  it  is  in- 
tended to  benefit  and  relieves  the  serious  doubts  as  to  the  influence  to  be  exerted  by 
large  basins  hundreds  of  miles  distant. 

It  is  not  claimed  that  a  sufficient  flow  of  water  can  be  secured  to  irrigate  by  the 
nsoal  method,  nor  is  it  necessary  to  affirm  or  deny  such  a  possibility.  The  aggregate 
flow  of  the  wells  in  Meade  County  are  sufficient  to  irrigate  at  least  500  acres  during 
tbe  severest  drought,  and  those  at  Coolidgewill  sei;ve  1,000  acres.  Mr.  Edward  Dud- 
ley has  irrigated  about  5  acres  of  ground  during  the  past  suumier  by  the  water  from 
two  ordinary  wells,  and  raised  an  abundance  of  garden  vegetables  of  all  kinds;  and 
the  growth  of  various  kinds  of  forest  trees  in  a  small  nursery  which  he  supplied  with 
water  bjr  this  means  was  truly  marvelous.  A  well  like  that  at  Richfield  would  insure 
a  boantifol  crop  of  vegetables  and  small  fruits  any  ordinary  season  on  at  least  10  acres 
of  gnmnd,  and  by  conducting  the  surplus  to  a  prairie  sink  which  may  be  found  on 
nearly  CTerv  quarter  section,  it  would  thus  be  conserved  and  allowed  to  evaporate. 

Deep  wells  have  been  sunk  at  Meade,  Syracuse,  Santa F<S,  and  Liberal,  in  which  the 
water  does  not  flow  over  the  top  of  the  shaft.  Whether  these  wells  were  properly 
eased  when  being  sunk  is  not  determined.  But  in  no  instance  does  the  drill  record  show 
that  the  drill  passed  through  the  red  beds  and  into  the  Miocene  grit,  as  at  Richfield. 
While  other  wells  like  these  might  be  the  result,  even  when  the  most  careful  work  in 
linking  the  shaft,  yet,  owing  to  the  triumphs  of  inventive  genius,  even  those  difficul- 
ties may  be  readily  overcome  by  the  use  of  irrigation  pumps,  which  are  available  at  a 
nmeh  gieater  depth  than  the  surface  of  the  water  in  any  of  the  wells  in  which  a  suf- 
ficient rise  has  not  been  secured. 

1$  may  be  claimed  that  if  a  flow  of  salt  water  should  be  obtained,  as  is  the  case  in 
tha  well  at  Lamed,  jK^ans.,  it  would  be  injurious  rather  than  beneficial.  While  nn- 
pwparcd  to  say  that  salt  water  would  not  be  detrimental  to  the  growth  of  vegeta- 
Kioii  If  osed  for  irrigation,  yet  the  rank  growth  of  vegetation  noticed  along  the  mar- 
ital at  tiie  ipzeat  salt  plains  of  the  Cimarron  in  the  Indiau  Territory  \&  «b\)\^^)iAXQTi^ 
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point  in  favor  of  the  opinion  that  salt  water  would  be  in  no  way  iujarions  if  used  for 
irrigating  purposes.  Certainly  no  objection  could  be  offered  if  the  salt  water  be  al- 
lowed to  evaporate  from  prairie  sinks,  for  the  salt  thus  obtained  might  be  a  sonroe 
of  great  profit. 

In  fact  it  is  believed  that  this  theor^^  incorporates  all  the  desirable  features  of  those 
heretofore  advanced,  and  answers  every  objection  that  can  be  raised  in  opposition  to 
it. 

In  conclusion  it  will  be  proper  to  make  some  inquiries  concerning  the  sources  from 
which  to  secure  the  proper  financial  support  for  the  development  of  the  scheme. 
While  many  might  be  named,  three  only  will  be  referred  to. 

First.  By  Congressional  appropriation.  In  this  connection  we  will  state  that  al- 
though we  have  confined  this  discussion  to  southwestern  Kansas,  we  have  done  so 
only  for  the  reason  that  we  have  not  yet  had  opportunity  to  extend  our  personal  in- 
vestigations over  a  larger  area. 

Many  arguments  might  be  offered  to  induce  recognition  of  the  claims  of  southwest- 
em  Kansas  on  Congressional  legislation.  The  United  States  Government  has  received 
from  the  settlers  of  southwestern  Kansas  hundreds  of  thousands  of  dollars  in  pay- 
ment for  lands  under  pre-emption  and  homestead  entries,  of  which  hundreds  have 
been  abandoned  for  no  other  reason  than  that  the  numerous  failures  of  crops  have 
exhausted  the  means  and  blighted  the  hopes  of  those  who  came  to  this  country  in 
good  faith  and  are  compelled  by  force  of  circumstances  to  abandon  it.  It  may  be 
said  that  many  of  the  pre-emption  entries  were  made  by  single  men  and  others,  who 
had  no  experience  in  agricultural  pursuits  and  no  intention  to  improve  their  farms 
after  completing  their  entries.  While  this  is  true  it  will  be  readily  admitted  that 
nearly  all  the  farms  whose  owners  were  of  this  class  have  always  been,  and  are  still, 
for  sale  at  very  low  prices;  and,  had  this  country  been  blessed  with  bountiful  crops 
these  low-priced  unimproved  farms  would  have  been  eagerly  sought  after  by  prac- 
tical farmers,  and  the  population  of  the  counties  of  southwestern  Kansas,  instead  of 
being  less  than  one-third  what  it  was  two  or  three  years  ago,  would  be  much  greater 
to-day  than  at  any  time  in  their  history.  Besides,  as  we  have  before  stated,  very 
few  of  the  entries  made  under  <the  timber-culture  act  can  ever  be  completed  until 
there  is  a  marked  change  in  the  climatic  conditions,  and  the  greater  part  of  south- 
western Kansas  must  sooner  or  later  revert  to  the  use  of  cattlemen  for  grazing 
purposes ;  and  the  sugar  industry,  which  promises  so  much  for  this  country,  must  be 
greatly  retarded  if  not  eventually  abandoned. 

Aside  from  the  salt  industry  which  might  be  developed  by  sinking  deep  wells,  ag- 
riculture and  stock-raising  are  the  only  resources  of  southwestern  Kansas.  No  de- 
mands will  ever  be  made  upon  Congress  for  improvements  of  rivers  or  protection  of 
mineral  products.  Besides,  the  great  West  is  on  general  principles  certainly  deserv- 
ing of  more  recognition  from  our  national  legislators  than  it  has  heretofore  received. 
The  second  source  to  which  we  may  look  with  some  confidence  is  to  a  union  of  inter- 
ests on  the  part  of  loan  companies  and  other  corporations  who  have  invested  largely 
in  real  estate  and  municipal  securities  in  this  section  of  the  State.  Many  of  these  cor- 
porations already  realize  the  necessity  of  prompt  and  united  action  in  devising  some 
scheme  to  prevent  a  heavy  depreciation  in  the  value  of  their  securities  and  obviate  a 
great  loss  of  money  on  their  own  part  and  that  of  their  patrons.  From  these  two 
source  can  sscarcely  be  hoped  a  sufficient  sum  to  more  than  carry  the  scheme  over  the 
experimental  stage  and  sink  a  few  wells  in  each  county  with  a  view  of  determining  the 
feasibility  of  the  plan.  Before  the  plan  can  be  practically  demonstrated  it  must  be 
prosecuted  by  those  directly  interested  in  its  success,  which  is  the  third  source  and 
the  one  from  which  all  great  enterprises  are  carried  out.  The  practical  demonstration 
of  the  theory  must  depend  on  private  enterprise. 

Until  the  plan  is  carried  beyond  the  experimental  stage  we  would  certainly  dis- 
courage all  efforts  to  secure  money  for  sinking  artesian  wells  at  public  expense — and 
by  this  reference  is  made  to  the  questionable  methods  employed  for  raising  money 
for  public  benefits  which  seem  to  be  practiced  to  an  alarming  extent  in  all  the  re- 
cently organized  counties  in  Kansas.  This  pernicious  practice  of  issuing  county, 
township,  and  city  scrip  for  purposes  plainly  unprovided  for  by  statute  and  immedi- 
ately converting  the  obligation  thus  ostensibly  created  into  a  bonded  debt  under  the 
refunding  act  of  1879,  should  be  stopped  immediately  if  the  municipalities  would  es- 
cape expensive  litigation  in  the  future  and  private  and  public  credit  would  be  main- 
tained. But  if  proper  influences  are  brought  to  bear,  and  experiments  made  by  those 
who  can  afibrd  to  lose  in  case  of  failure  and  greatly  aid  in  case  of  success,  then  the 
great  work  of  reclaiming  the  semi-arid  lands  of  southwestern  Kansas  can  be  com- 
menced with  some  assurance  of  ultimate  success. 

The  cost  of  a  plant  for  sinking  a  shaft  to  the  depth  of  1,000  feet  is  about  $4,000,  and 
may  be  used  for  years  with  very  little  expense  for  repairs.  The  one  at  Richfield  cost 
$2,600.  And  the  cost  of  sinking  the  well  will  depend  very  largely  on  the  manage- 
ment of  the  enterprise  and  the  experience  of  those  having  control  of  the  work.  Up- 
wards of  (4,000  was  expended  by  the  city  of  Richfield  in  attempting  to  educate  lookl 
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t  in  duking  deep  wells,  and  without  beuetit.  Bat  when  the  enterprise  was  pnt 
r  ezolnBive  control  of  one  man  who  really  had  the  interests  of  the  city  at  heart, 
^e  maoliinery  pnt  into  control  of  a  man  who  had  had  experience  in  sinking  deep 
I9  not  in  the  oil  or  coal  regions  of  the  east,  but  in  western  Kansas,  the  work  was 
J  and  aatisfactorily  completed  at  a  cost  of  $1,000,  and  a  contract  promptly  let  for 
eoond  well  for  one-half  that  amount. 

bit  be  once  demonstrated  that  artesian  winter  can  be  found  under  proper  man- 
lent  and  at  a  reasonable  cost,  and  private  companies,  fnlly  equipped  for  sinking 
wells  and  with  employes  trained  to  assist  in  the  work,  will  spring  up.  The 
petition  which  will  follow  will  reduce  the  price  of  sinking  wells,  and  eventually, 
I  aggregate  cost  much  less  than  at  present  would  seem  available,  these  great 
Nnic  problems  of  increasing  the  annual  precipitation,  conservation  of  moisture, 
cuodlnoation  of  hot  winds  will  be  practically  demonstrated,  abd  the  vision  of  the 
»  as  herein  described  will  become  a  reality. 

FURTHER  STATEMENT  OP  JOHN  G.  STBPPBB. 

THE  UPPER  ARKANSAS  VALLEY  "  UNDERFLOW." 

Ithin  the  last  ten  years  over  500  miles  of  irrigating  ditches  have  been  constructed 
le  Arkansas  Valley  west  of  the  one  hundredth  meriJiq,n,  in  Kansas.  These 
lee  are  capable  of  supplying  water  for  the  irrigation  of  more  than  100,000  acres 
ad  in  Ford,  Gray,  Finney,  Kearney,  and  Hamilton  Counties;  but,  owing  to  the 
re  of  the  water  supply  in  the  Arkansas  River  for  the  last  two  or  three  years,  the 
lee  have  not  been  used  to  their  full  capacity.  This  failure  of  water  was  caused 
ly  by  the  paucity  of  snowfall  in  the  Rocky  Mountains  in  the  winters  of  1887  and 
,  andthesevere  droughts  which  have  prevailed  between  the  one  hundredth  merid- 
uid  mountains  for  the  last  three  seasons.  We  think  the  current  opinion  that 
inmerous  irrigating  ditches  which  have  been  recently  constructed  along  the  Ai- 
B0  Vhlley  in  Colorado  exhaust  the  water  in  the  river  before  it  reaches  the  Kansas 
is  largely  erroneous.  During  the  summer  of  1889  there  was  more  water  in  the 
insas  River  at  Dodge  City  than  at  Coolidge,  near  the  State  line.  There  was 
>  at  Wichita  than  at  Dodge  City,  and  more  (lowing  water  in  the  channel  in  the 
diles  in  Kansas  than  in  the  200  miles  west  of  the  Colorado  line. 
om  records  kept  at  Dodge  City  during  the  last  eighteen  years,  and  from  in  forma- 
gathered  from  other  reliable  sources,  we  believe  it  is  safe  to  depend  on  an  abun- 
sopply  of  water  for  irrigation  in  the  Arkansas  Valley  in  at  least  seven  years  out 
in.  And  we  believe  that  when  the  suow-fall  and  rain-fall  are  sufficient  to  supply 
[itches  in  Colorado,  the  residents  of  the  Arkansas  Valley  in  this  State  have  no 
m  to  fear  a  water  famine.  If  these  same  climatic  conditions  are  to  be  looked  for 
le  fatare,  would  it  not  be  wise  to  make  some  provision  for  these  three  years  of 
ghtt  Manifestly  so,  if  the  conditions  are  present  which  will  render  such  a  pro- 
n  possible.  For  several  years  past  articles  have  appeared  in  the  newspapers  of 
Stote  discussing  various  methods  of  utilizing  the  underflow  of  the  Arkansas 
ar  to  sypply  the  irrigating  ditches  with  water  which  the  river  failed  to  furnish 
Dff  seasons  of  deficiency  in  precipitation.  That  the  supply  of  water  is  inex- 
itfole  has  been  frequently  demonstrated  by  pumping  water  from  wells  located  in 
ralley.  The  two  most  noted  experiments  were  made  last  year  at  the  wells  which 
ly  the  water- works  at  Dodge  City  and  at  Garden  City.  These  wells  are  22  feet 
19  feet  in  diameter,  respectively,  and  about  20  feet  deep ;  the  water  rises  to 
tin  4  feet  of  the  surface  of  the  ground.  Over  1,000,000  gallons  have  been  pumped 
if  the  Dodge  City  well  in  a  siugle  day  without  lowering  the  water  to  any  ap- 
iahle  extent.  At  the  Garden  City  wefl  the  water- works  pump,  with  a  capacity 
)0  gallons  per  minute,  and  a  II u tier  irrigation  pump  with  a  capacity  of  500  gal- 
per  minute,  were  both  worked  to  their  utmost  limit  for  a  period  of  four  hours 
lont  lowering  the  water  in  the  well.  Numerous  other  experiments  of  a  similar 
lie  have  been  made. 

hile  ditch  companies  have  been  repeatedly  assured  that  the  underflow  of  the 
iDsaB  Valley  might  be  utilized  for  supplying  their  ditches  none  of  them  had 
jlent  confidence  in  the  recommendations  to  warrant  the  necessary  expenditure  of 
fij  to  demonstrate  its  practicability  until  (luite  recently. 

leSonth  Dodge  Canal  Company  was  organized  last  year  with  a  capital  of  $250,000. 
nffioen  of  the  company  are  E.  E.  Soule,  president ;  G.  G.  Gilbert,  vice-president,  and 
•  Gilbert,  secretary.   This  company  has  secured  the  right  of  way  for  35  miles  of  irri- 


lJKation,8  miles  west  of  Dodge  City,  to  Ford  City,  a  distance  of  about  35 
original  survey  provides  for  taking  water  from  the  Ax^LV^^^A^V^vt  ^ 
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the  soatli  bank,  opposite  Howell  Station.  It  is  at  the  head  of  the  Soath  Ded^d 
Canal  that  the  experiments  are  being  conducted  for  secnrinii^  a  flow  of  water  in  aa 
open  channel  from  a  reservoir  to  which  the  water  is  supplied  by  the  tinderflbdw  of 
the  Arkansas  valley. 

The  reservoir  or  head  of  the  canal  is  located  about  60  rods  from  the  river  bfuik. 
At  a  point  one  and  three-eighths  of  a  milo  from  the  head  the  ditch  was  boilt  exaotlj 
at  grade — i.  6., the  bottom  ot  the  ditch  is  on  a  level  with  the  surface  of  the  ground,  tke 
bank  of  the  canal  being  levees  ubout  8  feet  high.  Commencing  at  the  grade 
point  the  excavation  of  the  upper  end  of  the  ditch  was  begun,  due  allowance  bMDg 
made  for  the  proper  fall.  At  a  distance  of  about  half  a  mile  the  water-bearing 
stratum  of  sand  was  reached,  the  bottom  of  the  ditch  at  that  point  being  about  4 
feet  below  grade.  After  reaching  this  sand  the  soil  was  then  stripped  off  to  the  head 
of  the  ditch,  the  work  all  being  done  by  teams  and  scrapers.  The  ditch  at  a  point 
2,000  feet  from  it-s  head  is  30  feet  wide  at  the  surface  of  the  ground.  This  increaaeB 
to  60  feet  at  the  head  of  the  ditch.  For  this  entire  distance  of  2,000  feet  both  sides 
of  the  ditch  are  protected  by  sheet-piling. 

The  company  did  not  expect  to  secure  a  flow  of  water  at  this  stage  of  the  excava- 
tion, but  contrary  to  their  expectations  the  water  began  to  accumulate  and  run  in  a 
strong  current  down  the  ditch  and  in  such  a  quantity  that  it  was  necessary  to  put  in 
a  head-gate  and  cut-off  at  the  grade  point  If  miles  from  the  head  of  the  reservoir. 
The  flow  extended  over  8  miles,  and  as  far  as  the  ditch  had  been  completed  at  that 
time.  Since  the  head-gate  and  cut-off  have  been  pot  in  no  water  is  allowed  to  pass 
below  it  in  the  ditch,  but  is  turned  off  at  the  side  of  the  ditch  and  runs  in  a  open 
channel  to  the  river,  which  at  that  point  is  about  100  yards  from  the  ditch.  The 
writer  measured  the  flow  of  water  at  the  point  where  it  falls  over  the  river  bank, 
and  found  the  stream  to  bo  4^  feet  wide  and  13  inches  deep.  It  will  be  remembered 
that  this  result  has  been  obtained  without  any  reservoir  yet  being  constructed. 

The  head  of  the  ditch,  as  before  described  will  constitute  the  reservoir,  and  will  Itp 
60  feet  wide  at  the  upper  end,  30  feet  at  the  lower  and  2,000  feet  in  length.  The  sand 
will  be  excavated  hy  a  dredgiug-machine,  which  was  placed  in  position  on  Saturday, 
February  1. 

Owing  to  the  extreme  cold  weather  which  has  prevailed  during  a  greater  part  of 
that  month  the  work  of  excavating  the  reservoir  progressed  very  slowly.  Over  200 
feet  was  completed  by  the  7th  instant.  The  excavation  was  begun  at  the  upjier  end. 
Two  dredging-maohiues  are  in  operation,  and  if  the  weather  is  favorable  the  work 
will  be  completed  by  the  25th  of  this  month.  The  flow  of  water  has  increased  largely, 
and  is  now  fully  2,000  gallons  per  minute.  If  the  water  continues  to  rise  to  the  same 
height  at  which  it  has  been  found  impossible  to  reduce  it  in  small  wells  by -pumping, 
the  profile  and  survey  of  the  ditch  provides  for  a  stream  of  water  5  feet  in  depth  at 
the  grade  point  before  mentioned.  The  managers  feel  confident  that  this  snpply  can 
be  secured. 

As  an  experiment,  the  work  has  been  a  complete  success;  the  winter  will,  and  does, 
flow  in  an  open  channel  from  the  underflow  of  the  Arkansas  Valley ;  the  channel  doee 
not  fill  with  sand,  and  manifests  no  disposition  to  do  so. 

The  Gilbert  Bros,  have  had  the  general  management  of  the  constructing  of  these 
ditches.  On  the  7th  the  Eureka  ditch,  96  miles  in  length,  was  full  of  water,  besides 
over  fifty  storage  reservoirs  of  from  5  to  40  acres  in  area.  The  Dodge  City  Canal  and 
the  Eureka  Ditch  will  both  be  furnished  with  reservoirs  for  supplying  water  from  the 
underflow  of  the  Arkansas  River  this  season. 

A  REPORT  ON  A  PROPOSED  PLAN  FOR  THE  IRRIGATION  OF  WESTEBN 
KANSAS  WHEN  WATER  FOR  IRRIGATINO  CAN  BE  PROCURED  FROM 
THE  UNDERFLOW  OF  GROUND  WATER  BY  PUMPING  FROM  WELLS 
AND  DISTRIBUTING  BY  PIPES.* 

Prepared  by  W.  Tweeddalb,  C.  E.,  op  Topeka. 

Observation  shows  that  there  are  certain  districts  within  the  arid  snbregion  where 
the  rain  is  concentrated  in  certain  months  so  as  to  produce  a  rainy  season.  When 
this  occurs  during  the  growing  period,  and  the  temperature  is  not  too  high,  less  than 
20  inches  will  suffice  for  *^dry  farming." 

In  Texas,  with  20  inches  of  rain-fall,  " dry  farming "  is  not  profitable;  while  ia 
Dakota,  Mi  nnesota,  and  Nebraska  16  inches  of  rain- fall  gives  good  results.  The  reason 
for  this  is  that  in  Texas  the  temperature  is  high,  and  the  rain^fall  uniformly  distrib- 
uted throughout  the  year,  while  in  the  above-named  States  the  temperature  is  mnek 
lower,  and  there  is  a  well-defined  rainy  season  giving  72  percent,  of  the  annual  rain- 
fall during  the  spring  and  summer,  while  Texas  has  but  50  per  cent,  daring  the  same 
time ;  for  which  reason  15  inches  in  the  above  States  will  be  equivalent  to  20  in<die8 
in  Texas,  with  the  further  difference  in  their  favor  due  to  much  lower  temperature. 

*  Tbia  paper  was  forwarded  as  an  "  advance  copy  subject  to  revision ''  by  the  Kaii< 
MB  State  boa>Td  of  agriculture. 
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The  relative  value  of  rain-fall  for  agriculture  in  the  different  localities  will  appear 
firom  a  comparison  of  the  tables  of  rain-fall  at  eight  selected  stations  in  Texas,  three 
in  wealem  Kansas,  and  eight  in  Dakota,  Minnesota,  and  Nebraska.  Of  the  annual 
rain-fall  of  these  several  stations,  the  amount  that  falls  during  the  spring  and  summer 
is  as  follows :  In  Texas,  55  per  cent. ;  western  Kansas,  65  per  cent. ;  Dakota,  Minne- 
sota, and  Nebraska,  72  per  cent. ;  from  which  it  will  be  seen  that  the  proportional 
part  of  rain-fall  in  western  Kansas  during  the  growing  season  is  intermediate  betweeu 
that  of  Texas  and  the  above-mentioned  three  States ;  and  while  that  in  western  Kan- 
sas is  but  11  per  cent,  less  than  in  the  above  three  States,  the  difference  in  effective- 
ness is  mnoh  greater  bv  reason  of  difference  in  temperature. 

In  a  consideration  of  the  subject  of  rain-fall,  it  must  be  borne  in  mind  that  in  the 
so-called  **  snbarid  "  region  there  is  a  great  liability  for  many  seasons  in  a  long  series 
of  years  to  be  without  sufficient  rain-fall  to  make  agriculture  profitable,  in  whicli 
case  the  whole  supply  of  water  for  irrigation  must  be  procured  artificially.  And  as 
it  is  the  certainty  of  results  alone  that  will  justify  the  investment  of  capital  in  new 
interprises,  it  follows  that  in  any  scheme  for  furnishing  water  for  irrigation  estimates 
ef  cost  must  be  based  on  being  able  whenever  required  to  furnish  the  whole  amount 
of  water  necessary  for  the  profitable  raising  of  any  particular  crop.  The  disregard  of 
obis  rale  in  the  projects  for  irrigation  in  western  Kansas  has  been  the  cause  of  many 
tailnres. 

It  is  claimed  that  336  miles  of  irrigating  ditches  have  been  constructed  in  Kansas, 
designed  to  irrigate  300,000  acres  of  land,  with  water  procured  from  the  Arkansas 
River.  The  amount  of  water,  as  per  estimate  of  the  State  engineer  of  Colorado,  ro- 
qaired  for  grain  crops  ^r  this  amount  of  land,  when  the  rain-fall  was  9^  inches,  dur- 
ing the  growing  season  would  be  3,000  cubic  feet  per  second ;  while  the  average  dis- 
cbarge of  the  Arkansas  River  at  Pueblo  during  the  mouths  of  May,  June,  and  July, 
18c58,  was  but  2,000  feet  per  second,  and  the  ordinary  flow  at  Hutchinson  in  187G  was 
but  1,500  cubic  feet  per  second,  being  but  from  66  to  50  per  cent,  of  the  requirement. 
From  this  it  will  be  seen  that  the  solution  of  the  problem  of  irrigation  for  western 
Kansas  must  be  sought  for  elsewhere. 

It  is  the  universal  testimony  of  settlers  in  the  aforesaid  region,  that  the  soil  in  the 
river  bottoms,  which  is  £»r  the  most  part  sand  and  gravel,  is  water-bearing,  aud  that 
the  whole  of  the  Arkansas  River  valley  is  underlaid  with  a  vast  sheet  of  water,  which 
can  famish  unlimited,  never  failing  supplies  of  water  at  depths  not  to  exceed  25 
or  30  feet.  The  prevalent  idea  is  that  the  source  of  this  supply  is  the  Arkansas  River, 
and  that  the  completion  of  the  immense  systems  of  irrigating  works  projected  and  in 
coarse  of  construction  in  Colorado  will  materially  affect  this  supply.  In  pursuance  of 
this  idea,  Congressional  aid  is  being  invoked  to  protect  western  Kansas  from  so  dire 
a  calamity.  That  this  alarm  is  causeless,  and  that  no  fears  need  be  entertained  of  this 
result,  will  appear  from  the  following  considerations :  Water- works  of  varying  ex- 
tent, ranging  trom  that  of  the  Croton,  which  supplies  the  city  of  New  York,  to  that 
of  a  village  of  a  few  thousand  inhabitants,  have  been  and  are  continually  being  con- 
structed on  the  basis  that  in  any  locality,  the  rain-fall  and  physical  characteristics 
being  known,  a  given  number  of  acres  of  water-shed  will  furnish  a  determinable 
quantity  of  water.  This  basis  is  always  used  (unless  the  source,  being  a  large  river 
or  lake,  is  largely  in  excess  of  the  requirement),  whotlier  the  water  be  taken  from  a 
pond,  a  running  stream,  or  where  in  the  dryest  season  of  the  year  there  is  little  or  no 
water.  Thus  a  pond  of  100  acres  area,  with  a  water-shed  of  500  acres,  will  fnrnish 
precisely  the  same  qujintitv  of  water  in  one  year  as  600  acres  of  contiguous  and 
equally  favorable  territory  where  there  is  no  pond,  provided  that  in  the  latter  case 
the  water  falling  on  the  surface  can  be  saved  for  use  by  means  of  a  dam  in  a  storage 
reservoir. 

Id  designing  storage  reservoirs  of  limited  extent,  account  must  be  taken  of  the 
niiuimura  annual  and  minimum  periodic  rain-fall.  It  sometimes  happens  that  the  an- 
nual rain-full  continues  to  be  less  than  the  general  mean  through  cycles  of  three  or 
four  ^ears.  Computations  based  on  a  number  of  selected  stations  of  largest  observa- 
tion m  the  Unitea  States,  extending  throughout  the  whole  country,  give  the  av«^rage 
annual  rain-fall  of  the  least  three-years  cycle,  at  any  one  of  these  points,  as  67  per 
cent,  of  the  mean  annual  rain-fall  at  the  same  point,  and  the  greatest  three-years  low 
cycle  as  97  i>er  cent,  of  the  mean  annual  rain-fall  at  the  same  point.  Taking  16  inches 
as  the  mean  annual  rain-fall  at  Fort  Dodge,  the  mean  annual  rain-fall  of  the  low  cycle 
will  be  67  per  cent,  of  16,  equals  10  inches.  Of  this  «* mount,  favorably  situated  gath- 
eriue-gronnds  of  unbroken  prairie  will  fnrnish  at  least  60  per  cent.  This  will  give  a 
depth  of  6  inchcH  of  water  over  the  whole  area  drained  for  collection  in  a  reservoir. 
Taking  16  inches  depth  of  water  over  the  area  irrigated  as  the  requirement  in  addi- 
tion to  the  proportional  part  of  16  inches  of  rain-fall,  and  we  have  16  divided  by  6, 
eqoals  2};  i.  e.,  the  water  from  2|  acres  of  drainage  area  will  furnish  sufiicient  water 
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to  irrigate  one  acre  of  land.  Doubling  this  amount  for  contingencies  (as  evaporation 
and  seepage),  and  5^  acres  will  sufBce  for  one  acre.  On  this  basis  the  owner  of  a 
favorably-situated  quarter-section  of  land  can  collect  in  a  reservoir  the  require^ 
amount  of  water  to  irrigate  30  acres,  which  will  allow  15  acres  for  agriculture,  15  for 
meadow,  and  130  for  grazing.  The  reservoir  should  be  made  deep,  to  prevent  loss  by 
evaporation.  Should  the  gathering  ground  be  large,  and  owned  by  a  namoer  of  per- 
sons, a  reservoir  of  greater  capacity  might  be  constructed,  and  by  purchase  or  ex« 
change  with  each  otner,  a  unit  of  forty  acres  of  Irrigable  land  might  be  secured  to 
each,  with  diminished  cost  per  acre. 

As  ttie  prosperity  of  a  community  and  nation  consists  in  the  land  being  divided 
into  a  great  number  of  well-cultivated  small  holdings  rather  than  in  large  tracts 
owned  and  controlled  by  organizations  of  capital,  the  above  plan  will  especial^  apply. 

When,  however,  there  is  no  suitable  site  for  a  reservoir,  the  rain-fall  from  the  gath- 
ering-ground wUl  run  onto  and  be  absorbed  by  the  porous  soil  of  the  bottom  lands. 
Pure  sand,  when  saturated  with  water,  will  contain  from  30  to  40  per  cent,  of  its 
bulk,  while  gravel  contains  25  per  cent.  The  eminent  scientist,  Sterry  Hunt,  esti- 
mates that  one  square  mile  of  sandstone  100  feet  thick  will  contain,  when  saturated, 
water  sufficient  to  sustain  a  flow  of  one  cubic  foot  per  minute  for  a  period  of  thirt-een 
years.  Sandy  soil  at  a  certain  depth  is  always  saturated  with  water,  which  rises, 
after  large  accessions  from  rain,  nearly  to  the  surface  of  the  ground,  and  ialls  again 
during  periods  of  drought.  In  a  region  of  sand  and  gravel  a  fall  of  6  feet  in  the  ground- 
water will  give  a  discharge  into  the  streams  of  from  40,000,000  to  50,000,000  cubic  feet 
per  square  mile  of  ground.  The  water  so  held  constitutes  the  reserve  which  goes  to 
maintain  the  dry-weather  flow  of  streams. 

The  water  in  the  ground,  like  that  in  the  streams,  is  in  constant  motion,  although 
its  rate  is  by  comparison  with  that  of  streams  very  slow.  The  quantity  of  water 
flowing  In  an  open  channel  100  feet  wide  and  6  feet  deep,  with  a  fall  of  1  foot  per 
mile,  is  about  1,000,000,000  of  gallons  per  day.  The  quantity  flowing  through  a  chan- 
nel of  the  same  dimensions  and  fall,  filled  with  gravel,  will  not  exceed  600  gallons  at 
the  same  time.  This  extreme  slowness  with  which  the  ground-water  moves  serres 
as  a  regulating  sluice  to  the  ground  reservoir,  securing  it  against  rapid  exhaustion. 

From  the  above  it  is  evident  that  the  water  stored  in  the  porous  soil  of  the  bottom 
lands  is  the  source  of  the  water  supply  of  the  Arkansas  River  valley,  rather  than  the 
flowage  of  the  river,  which  in  fact  for  a  portion  of  the  year  acts  as  a  drain  to  the 
valley  rather  than  as  a  supply  to  the  under-current.  The  longitudinal  fi^  of  the 
ground-water  in  the  valley  in  western  Kansas  is  about  7  feet  per  mile.  The  writer 
found  by  measurement  that  the  fall  of  the  ground-water  from  the  Arkansas  River  to 
Cow  Creek,  a  distance  of  2  miles,  near  Hutchinson,  was  8^  feet  per  mile.  Observft- 
tlons  made  during  the  construction  of  water-works  for  cities  show  that  in  ordinary 
sand  and  gravelly  soil  a  fall  of  7  feet  per  mile  will  give  a  rate  of  motion  of  the  ground- 
water of  about  1  foot  per  hour. 

The  plans  proposed  for  procuring  water  for  Irrigation  from  the  under-ground  cur- 
rent, that  are  said  to  be  in  course  of  construction  in  the  sand  hills  on  the  south  side 
of  the  river,  near  Fort  Dodge,  of  excavating  a  large  reservoir ;  and  that  proposed,  of 
digging  an  intercepting  ditch,  and  to  carry  the  water  thus  collected  in  open  ditches 
to  the  laud  to  be  irrigated,  will  require  that  the  reservoir  and  intercepting  ditch  he 
made  large  and  very  deep,  for  the  reason  that  the  water  thus  obtained  must  be  pro- 
cured from  above  the  surface  of  the  water  in  the  reservoir  or  ditch,  with  a  grade  of  7 
feet  x>er  mile  of  ground- water  to  have  a  rate  of  motion  of  water  Into  the  reservoir  or 
ditch  of  even  so  much  as  1  foot  per  hour.  The  least  allowable  Inclination  of  the  ditch 
to  carry  off  the  water  with  a  depth  of  2  feet  will  be  3  feet  per  mile,  and  as  the  water 
collected  will  be  free  from  silt,  the  loss  from  seepage  will  be  very  large.  Add  to  this 
the  liability  of  the  carrying  ditches  becoming  filled  with  drifting  sand,  and  it  is  ex- 
tremely doubtful  whether,  in  the  case  of  works  of  any  magnitude,  the  cost  of  coustnie- 
tion  and  maintenance  may  not  be  largely  in  excess  of  pumping  from  wells. 

The  question  of  the  supply  of  any  desired  quantity  of  water  for  irrigation  from  the 
underflow  being  assured,  we  will  consider  the  subject  of  its  procurement,  etc.,  in  the 
following  order :  First,  the  quantity  of  water  required  for  irrigation,  generally  and 
specifically ;  second,  the  manner  of  its  procurement  from  the  under-ground  curroot ; 
third,  the  cost  of  plant  tor  procurement  and  distribution ;  fourth,  the  results  of  irri- 
gation and  a  comparison  of  it  with  ^'  dry  farming  "  when  the  rain-fall  is  deficient,  and 
also  when  it  is  ordinarily  considered  ample  for  *^  dry  farming,"  together  with  a  com- 
parison of  the  methods  in  general  use  of  distributing  the  water  from  open  ditches  by 
means  of  rills  opened  and  closed  with  shovels  or  hoes;  and  of  distributing  pumped 
water  from  pipes  by  means  of  hose  and  hydraulic  monitors  attached  to  plugs  or  hy- 
drants. 

First.  The  quantity  of  water  req  uired  for  profitable  agriculture  depends  upon  tl» 

nature  of  the  soil,  character  of  the  crops,  and  the  position  of  the  district  in  relation 

to  the  surrounding  country.    Thus  in  the  cjise  of  a  permeable  soil  with  considerable 

declivity  the  water  deposited  upon  it  will  pass  oft*  rapidly,    erhaps  even  before  serf- 
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for  the  germination  of  the  seed  or  the  nutriment  of  the  plant.  If,  ho weverj  the 
.  be  retentive,  and  the  site  low  as  compared  with  its  snrroundingSi  the  soil  may 
ome  80  saturated  with  water  that  germination  and  growth  may  be  greatly  impeded. 

>  conditions  necessary  for  the  germination  of  seed  and  the  growth  of  plants  are 
sture,  air,  and  a  certain  degree  of  heat.  In  a  clayey,  impervious  soil  an  excess  of 
;er  will  act  injuriously  by  reason  of  the  absence  of  air  and  heat.  In  the  case 
Ler  consideration,  the  soil  being  pervious  and  the  ground  having  sufficient  declivity 
^ve  surface  drainage,  the  discharge  will  be  large.  Add  to  this  an  elevated  tem- 
Gttnre,  a  clear  sky,  and  dry  air — in  brief,  a  normal  drought — and  we  have  all  the 
ditions  which  require  frequent  and  plentiful  waterings.  In  the  process  of  vegeta- 
1,  water  is  the  medium  through  which  plants  obtain  nourishment.  The  water, 
rged  with  the  organic  and  mineral  substances  in  a  state  of  solution  which  consti- 

>  the  food  for  plants,  is  drawn  up  through  the  roots :  these  substances  are  assim- 
ed,  and  the  water  thrown  off  through  the  leaves.  Many  experiments  have  been 
te  to  determine  the  amount  of  water  transpired  by  plants.  M.  E.  Risler,  a  Swiss 
iosopher,  has  recently  given  a  good  deal  of  attention  to  this  subject.  He  operated 
1  in  the  laboratory  and  by  observing  the  flow  from  the  drains  of  a  field  especially 
knged  for  such  observation.  He  gives  the  daily  consumption  of  water  for  different 
la  of  crops  as  follows : 

Inch. 

Lucemgrass. 0.134  to  0.367 

Meadow  grass 0.122  0.287 

Oats 0.140  0.193 

Indian  com 0. 110  1. 570 

Clover 1.140 

Vinevard 0.035  0.031 

Wheat 0.106  0.110 

Rye 0.091 

Potatoes 0.038  0.055 

Oak  trees 0.038  0.030 

Fir  trees 0. 020  0. 043 

shUedeu,  at  Jena,  found  for  a  mixture  of  clover  and  oats  grown  in  earth  con- 
led  in  an  iron  box  which  was  weighed  at  intervals  to  determine  the  evaporation, 
'nsamption  of  about  0.0984  inch  per  day  from  the  time  of  sowing  until  the  time  of 
p-esting,  a  period  of  one  hundred  and  twenty-nine  days — 13  inches  nearly.  Very 
sfnl  experiments  on  this  subject  have  been  in  progress  for  several  years  at  the 
srvatory  of  Mountsouris,  in  France.  The  grain  is  grown  in  earth  contained  in 
allic  boxes,  and  similar  boxes  without  grain  are  used  to  determine  the  evapora- 
I.  In  some  cases  the  earth  was  dried  and  weighed  both  before  sowing  and  after 
vesting.  The  results  obtained  were  essentially  as  above  given.  It  was  found  that 
•reduce  one  pound  of  wheat  required  the  expenditure  of  from  800  pounds  to  2,400 
nds  of  water,  the  lesser  quantity  being  when  the  soil  was  fertile.  In  the  case  of 
)at  the  maximum  consumption  of  water  occurred  at  the  period  of  flowering,  after 
ch  it  diminished  to  the  ripening,  and  then  ceased. 

rom  the  above  table  it  appears  that  a  field  of  grain  (as  wheat,  oats,  or  rye)  may 
>rb,  between  seeding  and  harvesting,  15  inches  of  water,  while  grass  may  absorb 
aches  during  a  period  of  growth  of  one  hundred  and  thirty  days.  This  question  of 
effect  of  water  on  fertility  explains  the  difference  observed  in  the  yield  of  different 
Is  of  grain  at  the  same  time,  and  of  different  yields  of  the  same  field  in  different 
re.  It  also  serves  to  explain  some  points  in  hydrology,  as  to  the  effect  of  the  de- 
ction  of  forests  on  the  now  of  streams.  The  table  shows  that  the  quantity  of 
er  transpired  by  the  leaves  of  cereals  is  greatly  in  excess  of  that  by  the  leaves  of 
st  trees,  which  proves  that  the  clearing  and  cultivating  of  forests  do  actually 
inish  the  quantity  of  water  in  the  streams.  It  also  explaius  how  lands  rich  in 
chemical  constituents  of  certain  grains  produce  large  crops  with  a  small  rain-fall, 
Q  the  case  of  Northern  Dakota  and  Minnesota,  where  with  a  rain-fall  of  but  17 
168.  30  and  35  bushels  of  wheat  to  the  acre  is  not  an  uncommon  yield. 
0  the  above  qu^tntity  of  water,  viz,  15  inches  for  cereals  and  37  inches  for  grasses, 

ftmount  transpiring  through  the  leaves  respectively,  there  must  be  added  that 
lired  for  evaporation  and  percolation.    This  last  in  the  case  under  consideration 

depend  on  the  condition  of  the  soil  and  the  frequency  of  waterings;  the  applica- 
.  of  even  two  inches  when  the  soil  was  dry  would  not  penetrate  to  any  consider- 
)  depth. 

B  examples  of  the  quantity  of  water  found  necessary  for  profitable  agriculture : 
ifomla,  with  15  inches  of  water,  in  addition  to  rain-fall,  secures  good  crops;  this  's 
ity  of  206  acres  for  1  cubic  foot  of  water  per  second.  A.  D.  Foot,  in  his  estimate 
iirigating  works  in  Idaho,  gives  100  acres  as  the  duty  of  the  above  quantity  of 
er.  India,  for  wheat,  uses  four  waterings  of  2^  inches  each;  this  is  a  duty  of  267 
iSt    C.  L.  Stevenson,  civil  engineer,  gives  the  duty  in  Utah  foimfttV^  Oi&vA  «#^xcik^^ 


260 


lEKIGATION   AND   RECLAMATION   OF  AEID   LANDS. 


EFFECTS  OP  PLANT-TEANSPIBATIOH  OH  THE   SOIL. 


ow  of  100  acieg.  LombaTdy,  Italy,  with 
fftlls  in  the  growing  season  findsitiiecea 
I  irrigBte,  especially  for  nee  and  meadow 
ss  called  marcite  requires  except  when 
ont,  the  continnons  passage  of  a  thin 
!  water.  A  cubic  foot  of  water  per  second 
bed  !)  acres,  thns  secnnng  an  enormons 
The  meadows  near  Idilan  n  ere  cnt  seven 
yielding  from  50  to  75  tons  per  acre  per 

>.  Scbnyler  and  G.  F  Allardt  id  their 
<  apon  the  water  supply  for  the  imga- 
'Clans  Spreckel's  siit,aT  plantation  in  the 
iian  Islands,  state  tbatthecnstonjary  al 
ce  for  sugar  cane  in  Spain  Italy  Algiers 
;,  and  Japan  is  from  45  to  60  acres  for  1 
foot  of  water  per  second  and  that  the 
(er  of  the.  Hawaiian  Commercial  Cora 
gave  as  his  experience  that  lor  water 
d  every  seven  days,  when  the  allowance 
cubic  foot  of  water  per  second  for  I 
the  yield  of  sugar  was  an  avernge  of  '>} 
nd  a  raaximnm  of  10  tons  per  acre  The 
}f  cane  sugar  in  Louisiana  is  a  inaximnin 
10  pounds,  and  an  average  of  2  SOOpnuni 
re,  while  the  yield  of  sorghnin  sni;ar  i 
a  is  a  theoretical  maximutn  of  but  1  40 

above  large  range  of  water  used  poinfiS 
fact  that,  depending  on  tlie  crops  being 
,  the  more  water  the  larger  the  yield 
lich  reason  any  scheme  for  the  procure- 
)f  water  for  irrigatlnn  from  tlieunderflo  v 
•  ground  in  a  region  of  normal  drought 
i|nirementa  are  not  only  that  the  supply 
pie,  but  that  provision  be  made  to  nir 
i  on  call  aa  required.  To  insure  certainty 
iply  and  miminium  of  cost  will  require 
he  water  be  obtained  from  w  ills  These 
rions  will  be  satisdedb^  the  use  of  steam 
pumps,  obtaining  tlieiT  suppty  from  a 
1  of  tube  wells  connected  to  n  horizontal 
ivhlch  conslitntcs  the  suction-pipe  of  the 
This  arrangement,  while  the  first  cost 
11,  admits  of  extension  as  required.  As 
iiiiple  of  the  successful  operation  of  this 
fl>rocurinE  water  in  quantity,  is  that  of 
titer  snpp^  of  Brooklyn,  N.  Y.,  where 
no  liniKlrt^l  welt-nninrs  driven  toa  depth 
ur.O  to*.')  feet,  7,000,1X10  gii  lions  of  water 
luniped  daily.  While  tliixmethodallons 
construction  of  works  for  the  irrigation 
desired  areaoflaud,  the  targur  ami  more 
ete  the  installation  tlio  less  will  be  the 
cr  acre.  With  two  sections  of  land  as 
ea  to  lie  irrigated,  divided  into  units  of 
vs  riLch,  place  the  engine  and  dynamos 
(lenter  of  thoan-a;  locate  oiichbatteiv 
lis  at  the  adjoining  ends  of  two  40.ncre 
,  the  motors  anil  jninips  to  bo  portable 
le  power  to  be  IrauHniitted  by  means  of 
r  wires  from  the  dyimmos  to  the  motors 
ipacity  of  engine,  dynaino,  \virP3,  wells 
i,  and  pumps  to  Lie  sucOi  us  to  provide  fo 
vering  of  the  whole  area  of  t  wo  sections 
d  with  X  inch  of  water  per  week.  This 
ity  of  water  will  serve  for  ordinary  ag- 
—  Should  circumstances  require  an 
he  extended 


anal  anpply  the  works 
■ply  adding  to  the  plant 


IB  of  oil  enterprises  reaaires  a  sound  EaancidbauB,  a,'a&^^\«is^fiw>Ta, 
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adftptcd  to  the  irrigating  of  a  few  acres,  is  also  susceptible  of  any  desired  ex- 
111,  we  will  consider  in  wliat  manner  it  may  l>e  put  into  operation  where  there 
is  a  iiLiuiUer  of  int^rsHta  concerned,  bearing  in  mind  that  witli  the  upland  riuige  for 
grazing,  40  acres  of  irrigated  land  ia  a  farm. 

One  method  might  i>e  by  the  formation  of  ad  irrigating  district,  as  is  done  in  cities 
in  the  eoiiHtiuctiun  of  sowers ;  the  whole  cust  of  iustatlation  for  the  delivery  of  the 
water  at  the  eud  of  each  :iO-acre  tract  to  bu  assessed  on  the  property  benefited,  and 

Enyiiient  extended  over  a  term  of  years ;  the  works  to  be  paid  for  in  constmction 
onds.  As  soon  as  their  natnre  and  value  become  known,  they  can  be  sold  readily 
at  a  low  rate  of  interest. 

Or  the  works  might  bo  put  in  by'a  chattered  company  as  contractors,  who  would 
be  paid  a  rental  as  a  return  for  their  investment.  This  rental  would  entitle  all 
parties  within  the  district  to  the  privilege  of  obtaining  water  on  payment  for  the 
same,  which  charge  would  be  thocoat  of  puuiping  and  maintenance  of  plant. 

For  the  Installation  for  an  area  of  1,'280  acres,  cousistiug  of  a  60-horee  power  engine, 
dynamo,  poles,  wires,  insulators,  sixteen  batteries  of  wells  of  fifteen  points  each,  six 
motors  and  sis  pumps,  two  extra  motors  and  pumps  being  provided  for  the  purpose 
of  allowing  for  moving  to  new  statious,  thus  keeping  the  pumps  running  contin- 
uously, on  the  baeisof  one  watering  per  week  of  one  inch  depth  of  water,  each  under 
a  head  of  thirty  feet,  the  cost  will  be  twenty-live  dollars  per  acre.  The  cost  of 
pnuiping,  consisting  of  fuel,  oil,  attendance,  and  depreciation  of  plant,  will  be  12 
cents  pet  acre  per  watering.  This  delivers  the  water  without  waste  at  the  end  of 
each  tweDt;--acro  tract. 

Thedistnbutionoftbe  water  may  be  done,  as  in  the  case  of  that  supplied  from  canals 
and  ditches  by  hand  labor,  from  lateral  ditches ;  or,  preferably,  as  the  water  is  de- 
livered under  a  head,  by  means  of  a  system  of  pipes,  hydrants,  hose,  and  monitors. 
The  cost  of  distribution  will  vary  with  the  character  of  the  ground  and  the  uatni« 

of  the  crop,  being  a  minimum  for  meadow  land  h,"~'~~  ~ '"-  =--■-"—■-     -  >  - 

maximum  in  the  case  of  fmit,  when,  in  addition  t 

line  of  small  perforated  pipes  is  pnt  between  the  rows  of  trees. 

For  two  lines  of  pipes  and  eight  hydrants  to  each  twenty  trees,  the  cost  of  installa- 
tion will  be  about  $20  per  acre.    This,  however,  allowsof  the  irrigation  of  land  sitnaled 


Piupuaed  plan,  Bhawiug  diitribaliOD  uf  water  tiiaa  hydruita. 

25feet  above  the  pump,  aud  entirely  docsaway  with  alllabor  connected  with  the  eon- 
structioa  and  maintenance  of  lateral  ditches  and  the  condoctiug  of  water  over  the 
lands  by  means  of  rills.    Estimated  coat  of  irrigating  by  this  method  will  be  as  fol- 

Installation  of  plant  proper  for  one  aero (SS.OO 

Installation  of  pipe  system 20.00 

Total  cost  of  installation .' 4^.00 
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Interest  on  above  at  8  per  cent J3.60 

Sixteen  waterings  at  12  cents  per  watering 1.92 

Cost  of  distribntion  of  water,  one-twentieth  of  thirty-two  days'  labor,  at  |1.50 

per  day - 2.40 

Total : 7.92 

ContrOf  for  cost  of  irrigating  with  supply  from  canals  and  ditches: 

Cost  of  water  rental  per  acre (2.50 

Labor,  laterals,  and  distribution,  one-fortieth  of  three  men  for  three  months, 

at  $40  per  month,  per  forty  acres 9.00 

Total  cost 11.50 


A  saving  of  $3.58  per  acre,  equal  to  A^  per  cent. 

The  advantages  in  favor  of  irrigation  are :  not  only  are  the  crops  much  larger,  but 
they  are  entirely  unaffected  by  drought  or  wet ;  and  being  harvested  under  a  clear 
sky  are  in  good  condition,  and  therefore,  being  of  superior  quality,  command  higher 
prices.  As  a  rule,  persons  living  on  irrigated  land,  having  regular  occupation,  are 
more  thrifty;  their  crops  are  certain,  regardless  of  seasons;  having  larger  and  more 
certain  incomes,  their  earnings  are  expended  in  increased  comforts-^all  of  which  in- 
creases the  business  of  railroads.  And  now  that  the  competition  between  rival  lines 
has  destroyed  the  profits  of  through  traffic,  dependence  must  be  placed  on  local  busi- 
ness, which  for  that  reason  must  be  developed,  resulting  in  the  charges  for  the  haul- 
ing of  coal  used  for  pumping  being  the  least  possible.  As  the  effect  of  dm  extensive 
flystem  of  irrigation  is  toward  small  holdings  and  a  dense  population,  the  result  will 
be  increased  business.  It  is  estimated  that  1  acre  of  irrigated  land  produces,  directly 
and  indirectly,  more  tban  1  ton  of  railroad  freight  annually,  or  more  than  two  hun- 
dred times  as  much  as  the  same  land  u^d  for  grazing  cattle,  as  the  effect  of  any  con- 
siderable amount  of  irrigation  would,  by  increasing  the  humidity,  teod  to  a  reclama- 
tion of  the  unirrigated  desert,  and  in  a  measure  affect  the  humidity  of  the  whole 
State ;  for  it  is  from  the  desert  that  the  hot  winds  come  that  have  proved  so  disas- 
trous to  the  eastern  portion  of  the  State. 

Justice  would  seem  to  require  that  some  return  be  made  for  the  benefits  rendered, 
by  way  of  bounty  or  remission  of  taxes  for  a  term  of  years  on  all  irrigating  plants 
and  all  increased  value  of  irrigated  lands.  8uch  aid  would  greatly  promote  this  in- 
dustry, and  work  no  injustice  to  other  portions  of  the  State. 

While  the  above  proposed  plan  allows  of  application  on  any  scale  from  1  acre  to 
100,000  acres,  whether  by  means  of  storage  reservoirs  or  by  pumping,  extensions  on  a 
scale  commensurate  with  its  importance  and  magnitude  may  be  made  by  Governmental 
or  State  aid  with  perfect  safety,  the  cost  being  a  lien  on  the  land  benefited  in  a  manner 
similar  to  that  practiced  by  the  British  Government  in  their  administration  of  the 
affairs  of  India.  In  the  case  of  works  of  improvement  that  promise  to  be  remunera- 
tlTe  the  Government  takes  the  initiative,  and  sends  its  engineer  to  make  surveys, 
plans,  estimates  of  cost,  and  reports  as  to  its  character,  etc.  These  reports,  with 
detailed  plans  and  estimates,  are  sent  to  the  collector  of  the  district,  who  publishes 
them  and  invites  objection.  If  no  valid  objection  is  made,  the  work  is  done  and  paid 
for  by  the  Gtovemment,  and  the  cost  assessed  on  the  property  benefited.  If  small,  it 
IS  collected  at  once ;  if  large,  the  payment  is  extended  over  a  period  of  years.  The 
enhancement  of  the  value  of  the  property  by  reason  of  the  improvement  always  pre- 
cedes the  payment  of  the  cost.  ^ 

The  above  proposed  method  of  irrigation  is  but  an  application  of  known  methods 
of  procuring,  pumping,  conveying  and  distributing  water;  and  the  mode  of  trans- 
mitting the  power,  while  in  one  sense  new,  is  of  very  general  application.  With  an 
abundant  supply  of  water  assured,  the  merits  of  this  plan  are  so  marked  that  it 
would  seem  that  a  simple  presentation  would  secure  recognition  and  adoption.  The 
necessity  of  devising  some  system  of  irrigation  for  the  reclamation  of  so  vast  an  ex- 
tent of  territory  of  such  known  fertility,  situated  in  the  center  of  the  civilized  world, 
will  be  seen  by  a  consideration  of  the  methods  of  developing  India  by  the  British 
Government,  in  the  construction  of  works  of  irrigation  aggregating  millions  of  dol- 
lars of  cost,  and  the  resources  of  Africa  awaiting  development  by  them.  It  was  from 
the  then  undeveloped  Soudan  that  England  obtained  the  cotton*  for  its  factories  dur- 
ing the  blockade  of  the  Southern  ports  at  the  time  of  the  late  civil  war. 

As  to  the  claim  that  we  can  not  compete  in  production  with  the  cheaper  labor  of 
India  and  Africa,  it  must  be  borne  in  mind  that  40  pounds  of  coal,  costing  10  cents, 
in  a  first-class  steam-engine  will  develop  1  horse  power  for  ten  hours,  which  is  equiv- 
alent to  the  labor  of  five  stalwart  English  laborers,  and  probably  seven  or  more  un- 
derfed Asiatics  or  Soudanese,  which,  at  30  cents  a  day,  will  be  $2.10,  a  saving  of  $2 
on  1  horse-power  per  day.  This  saving  is  not  only  in  the  procurement,  but  also  in 
the  distribntion,  which,  apart  from  the  cost,  is  especially  a^^\i<(^^\AA  \a  KxEi<^Tv.^'di&^ 
methods  of  doing  work  by  machinery  and  power. 


COLORADO  DIVISION. 

Pueblo,  Colo.,  September  14, 1889. 

le  committee  met  pursuant  to  call  of  the  chairmau. 

esent,  Messrs.  Stewart  (chairman)  and  Jones,  also  Director  Powell. 


STATEMENT  OF  VICTOR  6.  HILLS,  OF  PUEBLO. 

le  Chairman.  We  are  investigating  the  subject  of  irrigation  with 
euce  to  the. water  supply,  the  land  to  be  irrigated,  and  the  crops 
uced.  Will  you  please  give  the  committee  such  information  as  you 
have  touching  those  subjects,  so  far,  especially,  as  relates  to  the 
a  of  Colorado  or  to  this  county  f 

r.  Hills.  Had  1  known  that  I  should  be  examined  today  I  should 
I  brought  with  me,  as  county  surveyor,  some  notes  and  figures  that 
^e  left  at  my  office.  I  will  endeavor,  however,  to  meeUyour  wishes. 
le  source  of  our  water  supply  here  is,  generally  speaking,  the 
dtain  streams,  the  main  stream  of  this  county  being  the  Arkansas 
r.  There  is  one  thing  which  occurs  to  me  to  mention  in  that  con- 
ion  ;  that  the  tlow  of  the  Arkansas  is  greatest  in  June  and  July, 
h  is  the  time  when  most  water  is  needed  for  irrigation.  Therefore 
storage  capacity  is  required  to  utilize  that  water  than  if  the  greatest 
were  at  some  other  time.  That  may  be  said  probably  of  all  the 
ims  flowing  from  the  mountains  east,  across  these  plains. 
le  Chairman.  Describe  the  Arkauvsas  River,  its  dimensions,  etc., 
the  quantity  of  water  flowing  into  it,  if  you  have  kept  any  gauge 
.  State  also  whether  the  water  now  runs  to  waste,  or  whether 
hing  can  be  done  to  increase  the  volume  at  the  time  needed  for 
ation,  both  here  and  in  Kansas. 

r.  Hills.  The  Arkansas  River  has  its  source  near  Mount  Lincoln, 
1  of  Leadville.  It  may  be  said  here  that  something  could  be  done 
3  toward  turning  the  waters  of  the  western  slope  into  it  if  that 
Id  be  thought  best.  I  am  well  acquainted  with  that  particular 
ity  personally.  There  is  a  stream  tributary  to  Grand  River,  which 
Id  probably  be  turned  into  the  Arkansas  at  some  time,  as  the  water 
t  needed  west  on  a<;count  of  its  streams  going  into  canons  and  not 
^  available. 

le  Chairman.  Which  one  of  those  streams  could  be  turned? 
p.  Hills.  There  is  a  tributary  which  is  called  the  Ten-Mile  Creek 
Ine  River,  which  has  it  source  near  Breckinridge. 
rector  Powell.  Do  you  know  as  an  engineer  that  that  can  be 
f 

•.  Hills.  Yes. 
rector  Powell.  The  Grand  River  will  always  run  to  waste  where 
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The  Chairman.  It  will  unless  we  can  make  it  tributary  to  the  Colo- 
rado. 

Mr.  Hills.  I  believe  the  State  of  Colorado  appropriated  something 
for  surveys  to  determine  those  questions  at  the  last  session  of  t;he  legis- 
lature. 

Director  Powell.  Where  could  the  Ten-Mile  Eiver  be  tapped  and 
be  turned  into  the  headwaters  of  the  Arkansas  ? 

Mr.  Hills.  At  that  portion  which  is  called  McNulty  Gulch,  where 
the  old  placer  mines  were  twenty  years  ago. 

The  Chairman.  How  much  of  a  stream  is  it  there  where  it  can  be 
turned  f    How  much  water  is  there  in  it  t 

Mr.  Hills.  It  is  very  difficult  to  guess  at  the  capacity  of  a  mountain 
stream  without  knowing  its  fall.  I  never  gave  that  question  any  special 
thought. 

The  Chairman.  You  can  state  whether  it  is  an  ordinary  mountain 
stream  or  a  considerable  one. 

Mr.  Hills.  It  is  a  good  mountain  stream. 

The  Chairman.  Has  it  a  good  water-shed  ? 

Mr.  Hills.  It  has  its  head  in  Mount  Lincoln  and  Mount  Bross. 

The  Chairman.  Are  there  opportunities  for  the  storage  of  those 
waters  f 

Mr.  Hills.  I  think  the  opportunities  for  storage  are  fairly  good.  I 
do  not  know  of  any  special  reason  for  saying  that  they  are  better  than 
ordinary  opportunities. 

The  Chairman.  How  many  ditches  are  taken  out  of  the  Arkansas 
Eiver  in  the  State  of  Colorado  f 

Mr.  Hills.  As  to  the  whole  number  of  small  or  individual  ditches  I 
could  hardly  make  a  guess.  The  State  engineer's  report  would  show 
that  fully.  Of  extensive  ditches  there  are  only  two  that  we  might  call 
large  company  ditches  now. 

The  Chairman.  How  much  land  is  irrigated  from  the  waters  of  tlie 
Arkansas  f 

Mr.  Hills.  I  could  not  answer  that  question  so  well  probably  as  you 
can  get  it  from  some  other  source. 

Director  Powell.  I  have  all  those  statistics  prepared  for  the  com- 
mittee. 

Mr.  Hills.  I  have  not  the  figures  in  my  mind. 

The  Chairman.  You  have  been  engaged  in  engineering  for  irrigation 
here? 

Mr.  Hills.  Yes. 

The  Chairman.  What  is  the  character  of  the  crops  produced  f 

Mr.  Hills.  We  can  produce  almost  everything  here  that  grows  in  a 
temperate  climate. 

The  Chairman.  You  produce,  of  course,  good  crops  with  irrigation? 

Mr.  Hills.  Yes. 

The  Chairman.  What  amount  of  water  does  it  require  to  irrigate  an 
acre  of  land  here — ^have  you  paid  attention  to  that  t 

Mr.  Hills.  That  is  difficult  to  answer. 

The  Chairman.  It  has  been  discussed  among  you  here,  I  suppose? 

Mr.  Hills.  Yes,  it  has  been  discussed  a  good  deal,  but  the  amount  of 
water  used  by  inexperienced  persons  is  well  known  to  be  greatly  in  excess 
of  that  actually  needed,  as  was  proven  in  cases  where  they  could  not  get 
the  water,  and  as  proven  by  the  amount  used  in  dry  seasons,  like  tiie 
present  one. 

The.  Chairman.  I  suppose  they  waste  water  here  as  they  always  do 
wiere  tbey  have  not  had  expenence. 
Mr.HiLLB.  Yes. 
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The  Chairman.  Some  soils  and  some  climates  require  more  than 
others  ? 

Mr.  Hills.  Yes.  You  will  find  them  to  vary  here,  as  we  have  dif- 
ferent soils.    We  have  different  soils  even  in  this  county. 

The  Chairman.  I  should  like  to  ascertain  what  efforts  have  be^ii 
made  to  economize  water.  What  is  the  least  amount  required  to  irri- 
gate an  ordinary  crop  t 

Mr.  Hills.  I  could  not  state  that  from  personal  observation.  We 
have  not  had  enough  of  it.  What  I  would  state  in  that  connection 
would  be  simply  what  I  have  gathered  from  reading  and  experience. 

The  Chairman.  I  do  not  mean  to  ask  you  as  to  the  results  of  your 
reading  and  experience  elsewhere.  Have  you  had  experience  of  that 
character  here  to  ena.ble  you  to  state  as  to  this  locality? 

Mr.  Hills.  T  have  not. 

The  Chairman.  There  is  good  soil  here,  I  suppose  ! 

Mr.  Hills.  The  larger  part  of  the  soil  here  east  of  the  foot-hills  is 
excellent  soil  and  capable  of  cultivation. 

The  Chairman.  What  proportion  of  it  is  under  ditches  t 

Mr.  Hills.  A  small  proportion  of  it — ^you  may  say  nothing  but  the 
bottom  lands  in  this  county. 

The  Chairman.  They  have  not  brought  the  water  to  the  uplands  at 
all? 

Mr.  Hills.  !No.  There  is  now  one  ditch  building — the  Bessemer 
ditch — that  will  bring  some  water  onto  the  uplands. 

The  Chairman.  You  have  no  idea,  I  suppose,  of  the  amount  of  land 
here  that  is  irrigated  ? 

Mr.  Hills.  About  three-fourths  of  the  area  of  the  county. 

The  Chairman.  How  much  would  that  be  ? 

Mr.  Hills.  I  could  not  tell  the  area  of  the  county  without  referring 
to  notes. 

Senator  Jones.  Could  water  be  put  on  lands  in  this  county  with 
comparative  ease  ? 

Mr.  Hills.  It  can  when  it  is  once  placed  on  the  mesa  lands. 

Senator  Jones.  That  is  the  question.    Can  that  be  done  ! 

Mr.  Hills.  It  can. 

Senator  Jones.  What  would  be  your  source  of  supply,  the  Arkansas 
Eiver  f 

Mr.  Hills.  The  Arkansas  Eiver  mainly,  but  not  altogether.  We 
think  other  small  tributary  streams  in  the  Greenhorn  range  could  be 
made  available  by  storage  reservoirs,  and  Beaver  Creek  from  the 
Pike's  Peak  region. 

Senator  Jones.  What  is  the  nature  of  the  Arkansas  Eiver  above 
here — how  far  would  you  have  to  go  to  get  the  necessary  fall  to  take 
the  water  out?  Would  you  have  to  dam  the  river,  and  how  expensive 
would  the  works  be,  comparatively,  to  get  water  enough  to  irrigate  this 
iwtrt  of  the  county  which  is  susceptible  of  irrigation  ? 

Mr.  Hills.  I  think  we  should  have  to  go  above  Caiion  City  to  irri- 
gate most  of  the  county.  That  means  that  we  would  not  have  to  dam 
the  river,  but  the  water  could  be  brought  out  by  a  ditch. 

Senator  Jones.  How  far  is  Canon  City  ? 

Mr.  Hills.  Forty-two  miles  above  Pueblo,  and  just  at  the  place 
where  the  river  comes  out  of  the  mountains. 

Senator  Jones.  Where  the  irrigable  lands  begin  ? 

Mr.  Hills.  Yes. 

Senator  Jones.  Water  could  be  placed  immediately  on  the  land  by 
taking  it  out  up  there? 
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Mr.  Hills.  Yes. 

Senator  Jones.  Are  you  familiar  with  other  parts  of  Colorado  besides 
this  county — the  physical  features  of  the  country,  the  possibility  of  irri- 
gation and  the  demand  for  it? 

'Mr.  Hills.  Some  parts  of  it. 

Senator  Jonks.  Not  generally  ? 

Mr.  Hills.  My  observation  has  extended  over  the  counties  south  of 
here.  Otherwise  I  am  familiar  only  with  the  mining  or  mountain  re- 
gions. 

Senator  Jones.  Are  you  familiar  with  the  southwestern  part  of  the 
State — that  portion  south  of  the  Arkansas  Kiver? 

Mr.  Hills.  I  am,  through  that  portion  south  of  the  river  and  east  of 
the  San  Juan  Valley. 

Senator  Jones.  What  is  your  southeastern  county  named  ? 

Mr.  Hills.  Las  Animas  County. 

Senator  Jones.  Are  you  suHiciently  familiar  with  Las  Animas  County 
and  that  part  of  Bent  County  south  of  the  Arkansas  River  to  say 
whether  or  not  any  large  proportion  of  those  counties  is  susceptible  of 
irrigation,  and  whether  there  is  suflBcient  water  supply  to  irrigate 
themf 

Mr.  Hills.  No.  I  am  not  sufficiently  acquainted  with  Las  Animas 
County  to  make  any  statement  in  regard  to  that  matter. 

STATEMENT  OF  HENET  £.  HOLBBOOK. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  HoLBROOK.  I  am  a  civil  engineer. 

The  Chairman.  How  long  have  you  been  engaged  in  this  section  of 
country  ? 

Mr.  HoLBROOK.  About  sixteen  or  seventeen  years. 

The  Chairman.  Then  you  are  quite  familiar  with  this  portion  of  the 
State  ? 

Mr.  HoLBROOK.  Yes.  I  have  been  over  it  considerably.  I  have  been 
m  railroad  engineering  mostly  since  I  have  been  in  this  country. 

The  Chairman.  You  have  heard  the  examination  of  the  previous  wit- 
ness and  observed  the  scope  of  our  inquiries.  You  may  proceed  to  make 
any  statement  which  will  afford  information  to  the  committee  with  re- 
gard to  the  Arkansas  River  and  to  other  supplies  of  water  here,  the  ex- 
tent of  land  to  be  irrigated,  and  any  scheme  by  which  the  watersupply  . 
might  be  augmented  if  it  is  insufficient.  Give  us  a  general  statement 
of  your  information  and  views  on  that  subject. 

Mr.  HoLBROOK.  Our  main  source  of  supply  of  water  for  irrigation  is 
the  Arkansas  River.  It  is  the  largest  river  on  the  eastern  slope  of  tlifl 
Rocky  Mountains  in  Colorado.  The  Arkansas  River  has  a  good  many 
branches  that  carry  a  good  deal  of  water,  especially  during  the  flood 
season.  This  water  might  be  stored  in  reservoirs  for  the  purposes  of 
irrigation. 

The  Chairman.  Does  a  large  portion  of  the  water  of  the  Arkansas 
River  run  to  waste  ? 

Mr.  HOLBROOK.  Yes.  The  Arkansas  River  is  highest  during  Jnne 
and  July.  That  is  the  flood  season.  It  carries  then  an  enormous  quan- 
tity of  water.  That  is  also  the  season  of  irrigation  in  this  country- 
June  and  July. 

The  Chairman.  What  proportion  of  water  is  taken  out  by  the  ditches 
in  Colorado  during  irrigation  season  f 
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Mr.  HoLBROOK.  I  do  not  know  how  it  is  as  to  the  whole  State.  1 
know  only  about  this  vicinity — the  Arkansas  Valley. 

The  Chairman.  State  the  amount  of  proportion  of  water  taken  qut 
by  the  ditches  in  the  Arkansas  Valley  in  flood  times. 

Mr.  HoLBROOK.  Perhaps  there  is  one-tenth  of  it  taken  out  now  dur- 
ing flood  time— during  June  and  July — in  the  Arkansas  Valley.  1  do 
not  know  how  it  is  about  Denver. 

The  Chairman.  They  do  not  take  the  Arkansas  out  in  Denver,  do 
they! 

Mr.  HOLBROOK.  No. 

The  Chairman.  I  am  only  speaking  of  the  Arkansas  River. 

Mr.  HoLBROOK.  About  one  tenth,  perhaps,  of  the  water  of  that  river 
is  taken  out  for  the  purpose  of  irrigation  during  flood  time.  I  would 
not  think  more  than  that. 

The  Chairman.  Is  that  stored  at  all,  or  is  it  taken  out  as  it  is  needed 
and  put  on  the  land? 

Mr.  HoLBROOK.  It  is  taken  out  in  ditches  when  needed.  There  is 
no  water  stored  in  this  valley  now  to  amount  to  anything. 

The  Chairman.  What  proportion  of  the  land  in  Colorado  might  be 
irrigated  by  the  waters  of  the  Arkansas  that  are  under  ditches'? 

Mr.  HOLBROOK.  There  is  a  very  small  proportion  of  land  in  the  Ar- 
kansas Valley  irrigated  that  might  be  irrigated.  All  this  land  iti  the 
Arkansas  Valley  will  produce  well  if  you  can  get  water  on  it.  I  never 
saw  an  acre  of  it  that  would  not. 

The  Chairman.  Is  one-tenth  of  the  land  under  cultivation! 

Mr.  HOLBROOK.  No. 

Senator  Jones.  What  do  you  mean  by  "  the  Arkansas  Valley;"  how 
wide  a  tract  of  country  do  yon  include  in  that  term? 

Mr.  HoLBROOK.  The  Arkansas  Valley  extends  from  the  divide,  50 
miles  north  of  here,  south  to  the  Raton  Mountains.  That  is  about  80 
miles  south. 

Senator  Jones.  About  130  miles  wide  altogether  ? 

Mr.  HoLBROOK.  About  130  miles  wide.  Of  course  it  would  not  be 
practicable  to  irrigate  all  of  that  strip. 

The  Chairman.  What  proportion  of  that  could  be  irrigated  if  proper 
ditches  were  constructed  ? 

Mr.  Holbrook.  Ditches  can  be  taken  for,  say,^  20  miles  each  side  of 
the  valley. 

The  Chairman.  Could  they  not  be  taken  out  fiirthcr  than  that? 

Mr.  Holbrook.  Yes,  by  going  to  greater  expense;  but  it  would  cost 
so  much  money  to  take  ditches  out  farther  than  that  that  it  would  not 
be  practicable. 

The  Chairman.  Would  that  strip  extend  down  to  Kansas? 

Mr.  Holbrook.  Yes;  all  the  way  down  to  Kansas. 

The  Chairman.  Would  it  be  40  miles  wide  all  the  way  down? 

Mr.  Holbrook.  Yes;  itwouldnotbequiteso  wide  as  that  at  Pueblo. 
These  ditches  would  diverge  from  the  river. 

The  Chairman.  But  40  miles  wide  from  the  canon  up  here? 

Mr.  Holbrook.  Suppose  you  commence  at  Caiion  City,  the  width 
there  would  be  nothing.  The  canals  would  diverge  from  the  river  grad- 
ually until  they  reached,  say  Pueblo.  That  would  be  about  10  miles 
each  side  of  the  river,  so  that  you  could  irrigate  a  strip  here  at  Pueblo 
20  to  30  miles  wide. 

The  Chairman.  Then  it  would  go  on  expanding! 

Mr.  Holbrook.  Yes ;  it  would  go  on  expanding  until  you  got  down. 
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to  West  Las  Animas,  say,  80  miles  east  of  here  you  would  irrigate  a 
strip  of  country  from  30  to  40  miles  each  side  of  the  Arkansas  River. 
'  The  Chairman.  It  would  be  60  or  70  miles  wide  when  you  got  80 
miles  below  here? 

*  Mr.  HoLBROOK.  Yes ;  then  these  ditches  would  steadily  diverge  from 
the  river  uutil  you  got  to  the  State  line.  The  strip  then  would  be  very 
wide ;  I  do  not  know  exactly  how  wide. 

The  Chairman.  When  you  got  down  to  Kansas  you  could  distribute 
over  an  almost  unlimited  space  of  ground  ? 

Mr.  HoLBROOK.  Yes. 

Senator  Jones.  If  that  system  of  ditches  were  already  made  how 
would  it  be  about  the  water  supply  ? 

The  Chairman.  Yes  5  suppose  you  had  ditches  enough  to  carry  it 
all  the  way  down  to  Kansas,  what  would  be  the  water  supply  for  those 
ditches? 

Mr.  HOLBROOK.  The  present  water  supply  would  not  be  enough  to 
irrigate  all  that  land,  but  the  supply  might  be  increased  very  largely 
by  storage  reservoirs. 

Senator  Jones.  You  mean  the  preseut  water  supply — ^the  running 
streams  ? 

Mr.  HOLBROOK.  Yes. 

The  Chairman.  You  mean  by  saving  the  water  of  therunningstreams 
to  be  used  at  irrigation  timef 

Mr.  HoLBROOK.  Yes. 

The  Chairman.  Suppose  you  saved  in  reservoirs  all  that  was  practi- 
cable to  save  iu  that  way,  what  extent  of  land  would  it  irrigate;  would 
it  irrigate  all  this  land  that  it  would  flow  overt 

Mr.  HoLBROOK.  It  would  not  irrigate  all  the  land  that  you  cover 
with  ditches,  but  of  course  the  amount  that  could  be  irrigated  would 
be  largely  increased ;  just  how  much  it  would  be  very  difficult  for  me 
to  say. 

The  Chairman.  If  this  land  were  brought  under  cultivation  by  reser- 
voirs and  other  works,  would  there  be  any  floods  in  the  ArkaDsas 
Valley  1 

Mr.  HOLBROOK.  There  would  not  be  such  large  floods  if  the  waters 
were  stored  and  kept  back. 

The  Chairman.  Do  you  think  it  is  practicable  to  keep  them  back  so 
that  there  would  not  be  floods  below  ? 

Mr.  HOLBROOK.  They  could  be  very  much  diminished  by  reservoirs. 

The  Chairman.  Are  you  not  mathematically  certain  of  it  t 

Mr.  HOLBROOK.  Yes. 

Senator  Jones.  You  think  that  if  all  the  water  iu  the  water  shed  of 
the  Arkansas  that  could  be  stored  in  reservoirs  should  be  stored,  there 
would  not  be  enough  water  to  irrigate  all  the  land  in  the  Arkansas 
Valley  which  is  between  here  and  the  Kansas  line  f 

Mr.  HOLBROOK.  No.  You  have  more  land  than  you  can  irrigate.  It 
is  simply  a  question  of  water  supply.  All  this  land  east  of  here  vill 
produce  fine  crops  if  it  can  have  water ;  all  the  crops  incident  to  this 
latitude. 

Senator  Jones.  But  it  seems  to  me  there  must  be  a  large  wat^-shed 
in  the  Arkansas  Valley,  in  these  mountains. 

Mr.  HoLBROOK.  Yes;  it  is  a  very  large  basin. 

Senator  Jones.  Have  you  made  any  calculations  as  to  the  rain-fill 
in  that  basin  and  the  amount  of  water  that  could  be  stored,  or  is  tbiB 
just  an  impression  without  careful  examination  on  your  partf 

Mr.  HoLBROOK.  I  never  mad^  au^  c^at^fal  calculations  in  regard  to 
"^  -^  all. 
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The  Chaibm/ln.  You  have  been  over  it  somewhat  ? 

Mr.  HoLBEOOK.  I  have  been  over  it  a  good  deal.  I  located  the  rail- 
road line  from  here  to  Leadville,  and  was  over  it  a  good  deal  duriug 
location  and  constrnction. 

The  Chairman.  What  occasion  have  you  had  for  examining  the 
water-shed  generally  of  the  Arkansas? 

Mr.  HoLBROOK.  I  have  made  surveys  from  here  to  the  head  of  the 
Arkansas  Kiver. 

The  Chairman.  What  kind  of  surveys? 

Mr.  HoLBROOK.  Eailroad  surveys.  1  located  the  line  from  Caiion 
City  to  Leadville  for  the  Atchison,  Topeka  and  Santa  ¥6  Eailroad  Com- 
pany, and  was  also  engaged  on  the  construction  of  the  road.  I  made 
surveys  through  Marshall  Pass  and  down  to  Gunnison. 

The  Chairman.  Then  you  have  had  rather  unusual  opportunities  for 
observation  t 

Mr.  HOLBROOK.  Yes;  although  I  was  not  observing  the  country  then 
for  irrigation.  I  was  making  railroad  surveys  and  locating  railroad 
lines. 

The  Chairman.  But  you  observed  how  the  country  was  ? 

Mr.  HoLBROOK,  Yes,  and  I  observed  one  point,  as  I  now  recollect,  up 
there,  where  I  think  a  large  storage  reservoir  could  be  made  at  small 
expense. 

The  Chairman.  Where  is  that  ? 

Mr.  HoLBROOK.  At  the  Twin  Lakes.  Tfiat  is  the  finest  natural  water 
storage  place  I  ever  saw. 

The  CHAHfcMAN.  Is  the  water-shed  large? 

Mr.  HoLBROOK.  Yery  large.  It  is  on  a  small  branch  of  the  Arkan- 
sas River,  just  above  Granite.  I  was  up  there  several  times,  though 
not  for  the  purpose  of  examining  its  adaptability  for  a  storage  basin,  but 
from  my  knowledge  of  it  I  think  it  is  the  finest  storage  reservoir  in  the 
world. 

The  Chairman.  What  proportion  of  the  Arkansas  Eiver  comes  out 
of  there  in  flood  time  ? 

Mr.  HoLBROOK.  I  do  not  know ;  I  could  not  say.  It  was  quite  a 
large  outlet  and  a  very  strong  stream  of  water  comes  out  of  there,  per- 
haps 20  feet  wide  and  1  foot  deep  in  low  water. 

The  Chairman.  How  is  it  in  high  water  ? 

Mr.  HoLBROOK.  I  never  saw  it  in  high  water. 

Senator  Jones.  How  large  are  those  lakes? 

Mr.  HoLBROOK.  I  do  not  know  just  how  large  they  are.  They  are 
several  miles  long  and  2  or  3  miles  wide.    One  is  larger  than  the  other. 

Senator  Jones.  How  much  could  the  level  of  those  lakes  be  raised  ? 

Mr.  Holbrook.  I  do  not  know.  I  should  think  20  feet  without 
trouble. 

Mr.  Stanton.  Mr.  Holbrook  made  a  survey  for  a  line  of  ditch  on  the 
north  side  of  the  river  with  storage  reservoirs,  etc.  Perhaps  he  could 
give  the  committee  some  information  as  to  that. 

The  Chairman.  Was  that  below  here  or  above  ? 

Mr.  Holbrook.  It  commences  below — 20  miles  east  of  Pueblo. 

The  Chairman.  Is  that  as  good  a  place  as  it  would  be  to  commence 
above — ^it  will  not  cover  so  much  land,  will  it  ? 

Mn  Holbrook.  Yes.  Water  can  be  taken  out  below  cheax)er  than 
it  can  be  taken  out  above.  The  fartheiv  down  j^ou  go  the  cheaper  you 
can  take  out  ditches,  because  the  bluffs  on  either  side  are  not  so  high. 

The  Chairman.  How  is  it  as  to  the  bottom  ot*  the  tWet  •,  \^\\i^\»^d*\i<^. 
<Mrrockf 
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Mr.  HoLBROOK.  Sand  usually. 

The  Chairman.  Would  you  not  select  a  place  where  there  is  a  rock 
foundation  to  bring  the  water  to  the  surface  t 

Mr.  HoLBROOK.  It  would  be  better  if  you  could,  but  I  do  not  know 
of  any  such  place  in  the  Arkansas  River  east  of  here. 

The  Chairman.  Are  there  not  places  west  coming  out  of  the  cafions? 

Mr.  HoLBROOK.  There  may  be  some  places  west,  but  the  bottom  is 
covered  with  bowlders  for  several  feet  deep,  and  I  do  not  know  that  I 
ever  saw  a  place  where  the  water  ran  on  solid  rock. 

The  Chairman.  But  have  you  not  seen  places  where  the  rock  was 
not  very  deep  in  the  channel  ? 

Mr.  HOLBROOK.  Yes. 

The  Chairman.  Are  yon  not  aware  that  by  taking  sandy  places  you 
are  liable  to  lose  a  good  deal  of  water  by  percolation? 

Mr.  UoLBROOK.  Yes. 

The  Chairman.  Is  it  not  better  to  select  a  rocky  spott 

Mr.  HoLBROOK.  Yes;  if  you  can  find  the  rock. 

Mr.  Stanton.  They  do  not  build  dams  here  as  a  general  thing. 

The  Chairman.  It  is  very  well  to  build  dams,  but  it  is  a  good  thing 
to  have  a  rocky  bottom. 

Mr.  HOLBROOK.  Undoubtedly,  if  it  can  be  found.  Here,  generally, 
they  tap  the  river  at  the  channel,  but  it  is  a  little  better  to  tap  it  6 
inches  or  a  foot  below  the  level  of  the  channel  instead  of  building  a  dam. 
Then  if  there  is  any  water  in  the  river  at  all  you  will  get  it. 

The  Chairman.  What  kind  of  a  head  gate  do  you  make  in  order  to 
regulate  the  flow? 

Mr.  HoLBROOK.  They  are  made  here  usually  of  tiinber,  say  4  feet 
wide  and  4  or  5  feet  high. 

The  Chairman.  Tell  us  something  in  regard  to  the  ditch  that  you 
surveyed. 

Mr.  HoLBROOK.  The  ditch  that  I  surveyed  commences  at  a  point  on 
the  north  side  of  the  Arkansas  liiver,  20  miles  east  of  Pueblo.  It  di- 
verges gradually  from  the  river,  and  runs  100  miles  to  a  point  about  25 
miles  north  of  West  Las  Animas. 

The  Chairman.  How  much  land  does  it  cover? 

Mr.  HoLBROOK.  In  that  distance  it  covers  500,000  acres  of  land. 

The  Chairman.  What  size  is  it? 

Mr.  HOLBROOK.  I  do  not  know  the  size.  There  has  been  no  con- 
struction work  done  on  it  yet.  It  ought  to  be,  I  think,  at  least  70  feet 
wide  at  the  bottom.  In  that  distance  it  covers  several  large  natural 
basins  that  can  be  used  for  storage  reservoirs. 

The  Chairman.  It  drops  down  into  a  basin  and  it  comes  out  agaiti? 

Mr.  HoLBROOK.  Yes;  the  basin  becomes  filled  with  water,  and  from 
there  it  is  taken  for  irrigation  as  it  is  needed.  One  basin  is  50  feet  deep 
and  has  an  area  of  600  acres. 

Senator  Jones.  Is  that  shown  on  your  map? 

Mr.  HoLBROOK.  Yes,  I  think  it  is. 

Senator  Jones.  I  see  here  a  place  marked  that  I  suppose  is  a  basin. 

Mr.  HoLBROOK.  There  is  another  basin  shown  there  that  is  20  feet 
deep  and  has  an  area  of  600  acres.  Another  basin  is  35  feet  deep  and 
has  an  area  of  3,000  acres.  Another  basin  is  15  feet  deep  and  has  an 
area  of  1,500  acres.  Another  basin  is  50  feet  deep  and  has  an  area  of 
10,000  acres.  Another  basin  is  55  feet  deep  and  has  an  area  of  4,000 
acres. 

Senator  Jones.  Are  all  those  basins  high  enough  to  carry  the  wat» 
oa  the  land  adjacent  without  raising  it  by  artificial  means  f 
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Mr.  HoLBBOOK.  Yes,  they  might  be  raised  a  little,  4  or  5  feet,  per- 
haps, in  some  places. 

The  Chairman.  Would  it  not  be  more  economical  to  ascertain  where 
the  highest  ditches  could  be  taken  out  on  both-sides,  and  construct  but 
two  ditches,  one  on  each  side,  and  carry  all  the  water  in  them  and  dis- 
charge it  lower  down  1  Would  not  that  be  more  economical  than  to  bave 
a  maltiplifity  of  ditches  ? 

Mr.  HoLBROOK.  No,  I  think  not. 

The  Chairman.  I  do  not  mean  in  the  amount  of  money  to  be  ex- 
pended, but  in  the  economy  of  water? 

Mr.  UoLBROOK.  No,  1  think  not.  I  think  it  would  be  more  economi- 
cal to  construct  a  number  ot  ditches,  one  below  the  other.  If  you  take 
out  two  ditches,  say  commencing  at  Oaiion  City,  one  on  each  side  of  the 
river,  as  these  ditch(»s  are  run  down  the  river  there  is  a  great  deal  of 
water  lost  by  seepage  that  runs  back  into  the  river,  and  to  utilize  that 
water  you  would  have  to  take  out  other  ditches  below.  Ot  the  water 
you  take  out  at  Canon  City  75  or  80  per  cent,  would  ultimately  get  Imck 
to  the  river,  and  to  utilize  that  again  you  would  have  to  take  out  other 
ditches  farther  down.  Then  to  take  out  only  two  ditches  would  require 
very  long  lateral  ditches.  Your  main  ditch  might  be  20  or  30  miles 
from  the  river,  and  it  would  take  a  lateral  ditch  of  many  miles  to  irri- 
gate land  down  near  the  river. 

Mr.  Stanton.  Do  you  know  anything  about  a  chance  for  a  reservoir 
on  Beaver  Creek,  at  about  Seven  Lakes? 

Mr.  HoLBROOK.  No,  I  have  not  been  up  there. 


STATEMENT  OF  0.  H.  P.  BAXTER. 

The  Chairman.  How  long  have  you  resided  in  Pueblo? 

Mr.  Baxter.  In  this  county  ever  since  18G0. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the  south- 
ern portion  of  Colorado  t 

Mr.  Baxter.  Somewhat 

The  Chairman.  That  portion  drained  by  the  Arkansas! 

Mr.  Baxter.  Yes,*l  know  something  about  it. 

The  Chairman.  What  do  you  say  of  the  Arkansas  River  as  a  source 
of  wat«r  supply,  from  your  observation  ? 

Mr.  Baxter.  We  have  an  abundant  supply  of  water  in  that  river  for 
irrigation  in  the  early  season. 

The  Chairman.  Have  you  ever  thought  how  much  land  you  could 
irrigate  by  it? 

Mr.  Baxter.  No,  I  have  never  figured  that  up,  but  we  have  a  very 
big  supply  of  water  in  the  early  spring  in  this  country. 

The  Chairman.  What  proportion  of  it  runs  to  waste? 

Mr.  Baxter.  1  think  almost  all  of  it.  The  small  ditches  do  not  cut 
much  of  a  figure  in  the  early  season  of  high  water,  during  May,  June, 
and  July. 

The  Chairman.  Very  Jittle  of  the  water  then  is  taken  out  ? 

Mr.  Baxter.  Very  little,  comparatively  speaking.  We  have  not  a 
great  many  ditches  and  they  are  nearly  all  small. 

The  Chairman.  Have  you  been  practically  engaged  in  irrigating? 

Mr.  Baxter.  Yes,  many  years  ago.    I  commenced  farming  in  I860. 

The  Chairman.  What  amount  of  wat(»r  do  you  need  for  irrigation 
Hfter  yoa  )iave  had  the  ground  saturated  ? 
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Mr.  Baxter.  Iu  the  way  that  we  used  to  take  ont  ditches  here  ^ 
which  was  a  small  way,  a  ditch  4  feet  wide  at  top  and  2  feet  at  bottoicfe 
would  irrigate  about  360  acres  of  a  crop. 

The  Chairman.  You  have  not  arrived  at  that  by  actual  measurement;^ 
I  suppose  ? 

Mr.  Baxter.  No  ^  not  being  an  engineer  I  never  measured  it  accu- 
rately. 

The  Chairman.  Do  you  have  a  water-master  hereto  distribute  water  f 

Mr.  Baxter.  There  are  water-masters  now,  but  when  I  was  a  boy,  in 
the  earl3^  days,  we  distributed  it  ourselves. 

The  Chairman.  You  have  not  done  anything  with  it  recently? 

Mr.  Baxter.  No  ;  1  have  not  fanned  for  ten  or  twelve  years. 

The  Chairman.  How  much  laud  is  there  in  the  Arkansas  valley,  in 
Colorado,  under  cultivation  ? 

Mr.  Baxter.  I  do  not  know  how  much  there  is — not  a  large  portion. 
A  very  small  part,  in  fact,  of  the  valley  is  under  cultivation.  I  do  not 
suppose  there  is  one-twentieth  even  of  the  low  valley  under  cultivation. 

The  Chairman.  And  none  of  the  mesa  land  *? 

Mr.  Baxter.  Very  little.  They  are  doing  a  little  of  it  now ;  but  here- 
tofore they  have  been  confined  to  the  low  lands  along  the  river. 

The  Chairman.  How  does  the  low  land  compare  in  productiveness 
with  the  mesa  land  ? 

Mr.  Baxter.  I  do  not  think  it  is  any  better.  I  think  the  mesa  land 
is  really  the  better  land.  It  is  more  easily  attended  to  j  the  low  land  is 
m6re  weedy. 

STATEMENT  OF  W.  P.  HOBSON. 

The  Chairman,  flow  long  have  you  resided  in  Pueblo  ? 

Mr.  HoBSON.  1  have  been  here  the  greater  part  of  the  time  for  eleven 
years. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  HoBSON*  I  am  a  civil  engineer  by  profession. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the  water- 
shed of  the  Arkansas  liiver  and  the  flow  of  water  into  and  on  land 
to  be  irrigated  by  it^    Have  you  given  that  subject  any  attention? 

Mr.  BoBSON.  Yes;  considerable. 

The  Chairman.  Please  give  the  committee  the  results  of  your  obser- 
vations and  experience  in  that  respect. 

Mr.  HoBSON.  I  should  like  to  have  a  suggestion  from  the  commit- 
tee as  to  the  points  upon  which  tbey  wish  me  to  touch. 

The  Chairman.  Tell  us  what  you  know  as  to  the  quantity  of  water, 
the  means  of  increasing  that  quantity,  the  area  of  land  to  be  irrigated, 
the  kind  of  crops  to  be  produced,  how  much  of  the  water  runs  to  waste, 
how  much  of  it  can  be  saved,  and  such  other  information  as  you  think 
may  serve  to  give  the  committee  an  idea  of  the  situation  in  this  locality. 

Mr.  HoBSON.  There  is  a  very  large  quantity  of  water  in  the  Arkan- 
sas River  at  this  point  on  the  surface.  Below  here  a  very  large  pro- 
portion of  the  water  sinks  into  the  sand.  From  this  point  upward 
there  is  a  very  large  body  of  it.  There  is  less  volume  in  sheet  water 
below  because  it  extends  much  wider  the  farther  down  you  go.  The 
water  on  the  surface  here  would  certainly  irrigate  very  large  tracts  of 
land  on  either  side  of  the  stream  if  properly  handled  and  properly 
stored. 

The  Chairman.  Give  us  your  idea  on  that  subject  as  fully  as  yoa 
please. 
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Mr.  HoBSON.  This  season  I  have  run  a  ditch  line  from  Canon  City, 
a  the  north  sideof  the  river,  to  a  point  on  the  divide  west  of  the  Poiint- 
in  (about  S5  miles  in  length)  at  an  elevation  of  about  500  feet  above 
lis  point.  It  crosses  the  Fountain  about  20  miles  north  of  here,  and 
i  covers  an  area  of  probably  200,000  acres  of  arable  land. 

The  Chairman.  The  ditch  might  be  extended  farther  and  cover 
lore  land  f 

Mr.  Hobson.  Yes,  the  next  6  miles  would  probably  cover  100,000 
cres  of  land. 

The  Chairman.  Could  it  be  dropped  down  from  time  to  time  to 
lake  reservoirs  ? 

Mr.  Hobson.  Yes,  there  are  some  points  where  we  could  make  reser- 
oirs. 

The  Chairman.  At  how  much  an  elevation  above  the  river  is  the 
>\ver  end  of  that  ditch  line! 

Mr.  Hobson.  It  is  over  400  feet,  and  there  are  basins,  of  course,  over 
J  at.  There  are  broad,  flat  areas,  that  have  basins.  I  do  not  have 
inch  faith,  however,  in  all  large  flat  areas  for  basins.  There  is  too 
luch  evaporation. 

The  Chairman.  I  am  not  speaking  of  that,  but  are  there  not  places 
'here  the  ground  is  such  as  to  give  opportunities  for  making  deep 
asins  ? 

Mr.  Hobson.  Yes,  there  are  certainly  some  locations  of  that  kind  in 
rhich  a  great  deal  of  water  might  be  stored  for  use. 

The  Chairman.  What  is  your  idea  as  to  whether  or  not  a  large  por- 
ioii  of  the  Arkansas  could  be  used  ? 

Mr.  Hobson.  I  think  it  could  be  done. 

The  Chairman.  Did  you  ever  figure  upon  how  much  land  it  would 
rrigate  if  you  could  utilize  the  principal  part  of  the  water  that  flows 
own  every  year  f 

Mr.  Hobson.  No,  I  have  never  rated  the  Arkansas,  nor  have  I  ever 
eeu  an  approximate  rating.  I  do  not  think  that  even  an  approximate 
atlng  has  ever  been  made  of  the  waters  of  this  river. 

The  Chairman.  Or  an  estimate  of  the  land  that  could  be  irrigated? 

Mr.  Hobson.  No. 

The  Chairman.  That  is  all  to  be  determined  by  surveys  hereafter  ? 

Mr.  Hobson.  Yes,  I  think  so. 

The  Chairman.  Is  it  not  important,  before  commencing  work  and 
pending  a  grea/t  deal  of  money,  to  have  that  done  f 

Mr.  Hobson.  Yes,  I  think  so,  to  the  extent  through  which  the  work 
8  to  be  applied. 

The  Chairman.  Ultimately  you  intend,  I  suppose,  to  irrigate  all  the 
aud  that  can  be  practically  irrigated  by  the  river  ? 

Mr.  Hobson.  We  have  no  intention  of  doing  anything  only  the  matter 
hat  is  in  hand.  I  think  that  the  water  will  all  be  utilized  certainly, 
mt  that  is  a  question  for  the  future.  The  land  is  very  fertile  and  very 
»roductive. 

The  Chairman.  Have  you  been  engaged  personally  in  farming  ? 

Mr.  Hobson.  Yes ;  I  have  had  some  experience  in  that  line. 

The  Chairman.  Give  us  the  benefit  of  your  experience  in  that  respect 
o  far  as  irrigation  is  concerned. 

Mr.  Hobson.  My  experience  has  shown  me  that  a  great  many  persons 
ised  too  much  water.  I  have  had  experiments  made  with  recent  crops 
Ad  find  that  they  did  very  well  with  a  small  amount  of  water.  I  know 
bat  many  persons  frequently  use  too  much. 
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The  Chairman.  Do  not  nearly  all  people  use  too  much  when  they 
have  an  opportunity  ? 

Mr.  IIOBSON.  I  think  so. 

The  Chairman.  And  by  that  means  they  injure  their  land  as  well  as 
their  crop  ? 

Mr.  HoBSON.  Yes.  A  very  serious  difficulty  in  connection  with  stor- 
age reservoirs,  especially  from  the  saving  of  storm  waters,  is  the  sedi- 
ments in  the  water.  That  is  a  very  serious  question  in  the  solution  of 
the  irrigation  problem.  My  opinion  is  that  from  10  to  15  per  cent  of 
the  water  from  floods  in  our  streams  here  is  sediment.  That  would  be 
a  great  trouble  when  you  come  to  make  reservoirs  for  the  storing  of 
flood  waters. 

Senator  Jones.  You  think  the  trouble  would  be  that  the  reservoir 
would  fill  up  with  sediment! 

Mr.  HoBSON.  Yes,  I  think  they  would.  I  made  a  little  reservoir  up 
here,  and  after  a  rain  I  found  nearly  a  foot  of  sediment  in  the  reservoir. 
I  think  the  sediment  would  make  over  10  per  cent. 

Mr.  HiNTON.  Is  there  no  way  of  sluicing  it? 

Mr.  HoBSON.  That  might  possibly  be  done,  and  in  that  case  the 
sediment  would  make  an  excellent  fertilizer  for  the  soil. 

The  Chairman.  Sediment  in  reservoirs  is  one  of  the  things  that 
people  have  been  contending  with  for  thousands  of  years.  I  think  we 
will  overcome  that  in  this  country  by  superior  skill,  and  finally  get  the 
mud  on  to  the  land.  That  would  make  it  a  great  deal  better  land.  The 
people  have  been  doing  that  for  many  years. 

Mr.  HoBSON.  I  have  thought  of  that. 

The  Chairman.  That  sediment  makes  land  very  rich  and  perhaps  it 
can  be  sluiced  out.  That  is  one  of  the  problems  involved  in  this  great 
question.  High  up  in  the  mountains  you  do  not  meet  with  so  much 
difliculty  of  that  kind. 

Mr.  HoBSON.  No,  but  I  think  that  getting  the  water  from  those 
high  reservoirs  through  the  mountains  would  be  a  very  serious  obsta^jle. 

The  Chairman.  Through  the  mountaius !  You  would  let  it  come 
down  by  ditches  in  the  proper  season  of  the  year.  You  would  not  let 
it  come  through  the  mountaius. 

Mr.  Hobson.  The  great  volume  of  our  high  water  comes  from  this 
slope  of  the  mountain.  If  you  store  water  up  there  we  will  have  to  get 
it  through  the  mountains  by  tunnels. 

The  Chairman.  Does  it  not  come  down  now  by  the  river  f 

Mr.  Hobson.  Yes. 

The  Chairman.  Then  what  is  the  difficulty  of  getting  it  that  way? 

Mr.  Hobson.  That  comes  down  very  gradually. 

Senator  Jones.  The  water  out  of  the  reservoir  would  come  just  as 
gradually. 

The  Chairman.  It  would  not  come  down  to  augment  the  flood.  It 
seems  to  me  there  is  no  difficulty  about  it. 

Senator  Jones.  The  water  will  come  down  the  stream  naturally! 

Mr.  Hobson.  Yes,  but  there  are  the  ditches,  and  the  great  volume  of 
water  that  comes  down  the  Arkansas  River  comes  down  in  these  floods 
and  high  tides. 

The  Chairman.  Have  you  measured  the  water-bed  to  know  that  the 
larger  portion  of  the  water  is  on  this  side  of  the  mountain  where  it 
could  not  be  stored,  or  does  it  not  come  in  ravines! 

Mr.  Hobson.  1  never  measured  it.     I  do  not  think  any  rating  has 
been  made  of  the  Arkansas  Eiver. 
Senator  Jones.  You  say  that  Ihey  use  too  much  water  on  the  laiwL 
Sow  much  water  is  it  usual  to  makii  vx^^  ot  o\i  ^.w  ^^x^\v<^Y<i! 
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Mr.  HOBSON.  Viariotts  soils  and  crops  require  different  quantities  of 
water. 

Senator  Jones.  I  know  that,  but  is  there  any  limit  to  the  amount  per 
adre  on  any  kind  of  land  or  for  any  kind  of  crop  f 

Mr.  HoBSON.  My  opinion  is  that  a  cubic  foot  of  water  per  second  will 
irrigate  80  acres  of  Ordinary  crops  after  a  second  or  third  season. 

Senator  Jones.  That  is  a  good  deal  of  water? 

Mr.  HoBSON.  Yes. 

The  OHAiRiiAN.  How  much  is  used  here  on  80  acres  ? 

Mr.  HoBSON.  They  often  use  three  or  four  times  as  much  as  that, 
and  damage  their  crops. 

The  Chairman.  Does  this  land  require  drainage  f 

Mr.  HoBSON.  Very  rarely,  and  but  very  little  of  the  land. 

The  Chairman.  You  do  not  let  the  water  evaporate  on  the  land  so 
as  to  form  alkali,  do  you  ? 

Mr.  HoBSON.  There  is  Very  little  evaporation. 

The  Chairman.  I  mean  you  do  not  let  it  lie  in  puddles  on  the  land. 
I  suppose  it  soaks  in  immediately? 

Mr.  HOBSON.  There  is  very  little  of  our  soil  but  what  has  a  sufficient 
slope  to  carry  it  away. 

The  Chairman.  What  is  the  character  of  the  soil  ? 

Mr.  HoBSON.  The  character  of  the  soil  is  such  that  it  absorbs  the 
water  at  once.    There  is  very  little  puddling  of  the  surface. 

Mr.  Stanton.  I  think  Mr.  Holbrook  made  a  statement  that  on  re- 
flection he  may  qualify  ;  that  is,  that  perhaps  one-tenth  of  the  water 
was  utilized  in  flood- time — the  water  of  the  Arkansas  River.  I  am  sure 
that  he  did  not  intend  to  say  that. 

The  Chairman.  He  may  correct  his  statement  if  he  pleases. 

Mr.  Holbrook.  I  do  hot  think  there  is  probably  so  much.  I  do  not 
know  exactly  how  much. 

Senator  Jones.  I  suppose  he  meant  one-tenth  of  the  water  that  went 
down  the  river  in  the  irrigating  season — one-tenth  of  the  normal  flow. 

Mr.  Holbrook.  That  would  be  the  flood-tide  of  the  irrigating  sea- 
son— June  and  July. 

Mr.  Stanton.  There  is  certainly  not  one-hundredth  part  of  the  water 
that  flows  in  the  river  at  that  time  utilized  for  irrigation  at  present. 

• 

STATEMENT  OF  IRVING  W.  STANTON. 

The  Chairman.  How  long  have  you  resided  in  Pueblo  ! 

Mr.  Stanton.  Eighteen  years. 

The  Chairman.  Have  you  observed  the  Arkansas  Eiver  from  time 
to  time  during  that  period  ? 

Mr.  Stanton.  I  have  generally. 

The  Chairman.  What  do  you  say  of  that  river  as  to  the  supply  of 
water  running  down  it? 

Mr.  Stanton.  In  the  months  of  June  and  July  and  up  into  August 
there  is  an  immense  quantity  of  water  usually  running  in  the  river. 

The  Chairman.  What  proportion  of  that  water  is  diverted  by  ditches 
for  irrigation  purposes  1 

Mr.  Stanton.  About  this  point  I  do  not  believe  that  there  is  the  two- 
bandredth  part  of  the  water  running  in  the  river  above  this  point  used 
for  irrigating  purposes,  and  below  this  point  I  do  not  think  there  is  the 
oue-handredth  of  the  water  used  for  those  purposes. 

Senator  Jones.  For  what  distance  do  you  mean  thati 
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Mr.  Stanton.  I  mean  for  the  whole  State  of  Colorado.  Of  course, 
recently  more  ditches  have  been  constracted,  and  a  greater  proportion 
of  the  water  is  taken  out  of  the  river ;  but  when  you  consider  the  veloc- 
ity of  the  water  in  the  river  and  of  that  in  the  ditches,  the  amount  or 
water  taken  in  ditches,  a  few  ditches  make  no  perceptible  difference 
whether  that  water  runs  in  the  river  or  not,  because  it  runs  with  suchl 
velocity  in  the  river  channel  and  so  slowly  in  the  ditches.  That  has  bee^ 
my  observation. 

The  Chairman,  Then,  from  your  observation, you  conclude  that  ther^ 

is  a  vast  amount  of  land  not  occupied  that  might  be  brought  under  co 

tivation  f 

Mr.  Stanton.  I  am  confident  that  there  is  a  vast  extent  of  land — e= 


the  land  for  30  miles  on  each  side  of  the  river  as  you  go  ea«t  from  here — - 
that  can  be  irrigated  by  water  from  the  Arkansas  River,  if  the  wafc^ 
can  be  stored  for  the  purpose. 

The  Chairman.  Upon  that  basis  would  you  stop  with  the  line  c 
the  Colorado  or  would  you  go  along  down  ? 

Mr.  Stanton.  1  would  go  along  down  (if  Kansas  wants  it)  throim^/j 
Kansas.  It  can  be  taken  through  the  western  part  of  the  State  of 
Kansas  just  as  well. 

The  Chairman.  Do  you  think  that  by  storing  there  would  be  enough 
for  the  whole? 

Mr.  Stanton.  I  believe  that  storage  reservoirs  could  be  made  so 
that  they  would  hold  an  immense  quantity.  I  do  not  know  whether 
there  would  be  enough  for  the  whole,  as  there  would  be  a  vast  amount 
of  water  required.  I  do  not  think  my  opinion  would  be  worth  much 
as  to  that. 

The  Chairman.  You  have  been  up  in  the  mountains  and  know  gen- 
erally the  condition  of  that  country.  What  is  its  condition,  and  what 
is  its  capacity  for  keeping  the  water  stored  up  there? 

Mr.  Stanton.  I  think  there  are  places  where  immense  reservoirs 
could  be  made  and  immense  quantities  of  water  stored  for  use  in  irri- 
gating the  plains.  I  think  the  day  is  coming  when  the  Arkansas  val- 
ley will  be  not  only  the  garden  spot  of  Colorado,  but  of  the  whole  coun- 
try. I  do  not  think  that  any  such  garden  spot  occurs  anywhere  else 
in  the  country  as  is  to  be  found  in  this  valley. 

The  Chairman.  Would  a  survey  and  gauging  of  the  streams  beef 
use  in  informing  the  people  on  this  subject? 

Mr.  Stanton.  It  would  be  of  immense  benefit. 

Senator  Jones.  Have  you  any  idea  how  much  land  is  in  cultivation. 
in  the  Arkansas  valley  in  Colorado  by  irrigation? 

Mr.  Stanton.  I  have  not. 

Senator  Jones.  You  could  not  approximate  it?  » 

Mr.  Stanton.  I  do  not  believe  1  could,  or  if  I  did  I  do  not  think  my 
approximation  would  be  reliable.    You  can  probably  get  thatat  Denver. 

The  Chairman.  Have  you  anything  else  you  wish  to  say  to  the 
committee  ? 

Mr.  Stanton.  I  only  desire  to  say  that  I  am  a  firm  believer  in  the 
system  of  storage  reservoirs  and  I  think  the  actual  experience  and  sur- 
veys will  demonstrate  the  entire  feasibility  of  the  plan. 

Adjourned. 
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Colorado  Springs,  Colo.,  September  14,  1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present :  Messrs.  Stewart  (chairman)  and  Jones ;  also  Director  Pow- 
ell. 

STATEMEIfT  OF  A.  Z.  SHELDOIf,  OF  GOLOBADO  CITY. 

The  Chairman.  How  long  have  you  resided  in  the  State  of  Colo- 
rado! 

Mr.  Sheldon.  About  thirty  years. 

The  Chairman.  Are  you  familiar  with  the  water  supply  for  irrigation 
in  this  State,  the  succes  sof  that  method,  the  quantity  of  land  that  can 
be  covered  by  wat^er,  etc.  f    Have  you  given  that  subject  attention  ? 

Mr.  Sheldon.  Yes. 

The  Chairman.  You  may  proceed  and  make  such  statement  with 
regard  to  it  as  will  aid  the  committee. 

Mr.  Sheldon.  I  have  been  engaged  in  the  business  of  civil  engineer- 
ing most  of  the  time  while  here,  and  much  of  the  time  have,  as  a  matter 
of  course,  been  dealing  with  water.  I  am  really  at  a  loss  to  know  ex- 
actly what  information  you  desire. 

The  Chairman.  We  want  to  know  what  water  supply  you  have, 
whether  it  needs  to  be  increased ;  if  so,  how  it  can  be  increased  ;  the 
land  thatyou  think  can  be  covered  by  it,  whether  you  have  water  enough 
for  the  land,  and  whether  irrigation  is  a  good  thing  in  this  country. 

Mr.  Sheldon.  Water  is  essential  to  us  here.  It  is  out  of  the  ques- 
tion to  depend  upon  cultivating  the  soil  here  without  an  artificial  supply 
of  water.  In  this  immediate  neighborhood  we  are  dependent  on  the 
water  of  the  Fountain  Eiver  and  the  Monument  Eiver  mainly  for  our 
supply.  There  are  several  tributaries  to  the  Fountaia  above,  but  I  in- 
clude those  in  the  term.  I  suppose  we  have  some  7,000  or  8,000  acres 
under  cultivation,  and  if  we  depend  on  the  natural  flow  of  the  water 
during  the  season  of  tillage  there  is  not  sufficient  to  supply  that  amount 
of  land.  Very  many  persons  areshortof  water  during  the  season.  There 
is,  however,  taking  the  season  together,  in  my  opinion,  water  enough 
flowing  here  to  supply  three  or  four  times  that  amount  of  land  by  storing 
it  properly.  During  the  winter-time  it  virtually  runs  to  waste;  there 
is  very  little  use  made  of  it.  During  the  summer  we  have  copious  water- 
falls, and,  as  a  matter  of  course,  we  have  ho  means  of  retaiuing  it;  so 
that  it  flows  off. 

The  Chairman.  What  are  the  oppoutunities  for  making  storage  reser- 
voirs in  this  vicinity  If 

Mr.  Sheldon.  There  are  several  localities  in  the  mountains  where 
reservoirs  might  be  made,  but  my  idea  has  been  to  make  those  reser- 
voirs on  the  plains.  That  is  further  off'.  If  we  attempt  to  make  a  reser- 
voir on  the  mountain  and  then  carry  it  a  long  distance  towards  the 
plains,  there  is  a  large  loss  of  water  before  it  reaches  its  destination. 
Of  course  that  would  contribute  to  the  supply  of  those  in  the  immedi- 
ate neighborhood,  but  it  would  not  sufficiently  supply  outlying  lands. 
My  idea  of  the  proper  course  to  be  pursued  is  to  locate  those  reservoirs 
at  suitable  places  on  the  plains  and  have  provision  made  not  only  for 
draining  the  waters  of  the  stream  during  the  winter  to  those  reservoirs, 
but  for  intercepting  the  rain-fall  and  storing  that.  I  have  seen  a  single 
rain-fall  here  that  would  fill  a  large  reservoir,  and  the  quality  of  our 
land  is  such  that  places  could  be  selected  where  there  would  be  abso- 
lutely no  loss  from  storage  except  from  evapor^Uoiix, 
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Another  feature  of  the  country  adjacent  to  us  is,  east  of  us  are  a  sys- 
tem of  sinkholes.  You  understand,  I  suppose,  what  is  meant  by  that. 
Those  have  for  their  substratum,  you  might  say,  beds  of  sand.  I  am 
satisfied,  from  my  experience,  that  those  sand-beds  can  be  made  places 
for  the  storage  of  water.  Our  experience  shows  that  wherever  irri- 
gation is  employed  springs  break  out  where  under  ordinary  circum- 
stances they  never  flowed,  and  they  frequently  flow  along  into  the  win- 
ter, sometimes  throughout  the  winter;  and  if  these  sand-beds  were 
infiltrated  with  water  I  am  satisfied  that  it  would  constitute  a  constant 
source  of  supply  to  the  stream  below,  because  water  in  those  sand-beds 
finds  its  way  to  the  stream.  They  generally  overlie  a  stratum  of  allnm- 
inous  shale  which  is  impervious  to  the  water,  and  it  will  flow  out  to  the 
stream  and  constitutes  a  continuous  flow.  Mr.  Nettleton,  our  fornaer 
State  engineer,  made  a  series  of  experiments  on  Boulder  Eiver  and 
made  careful  measurements  of  water  where  it  leaves  the  mountains. 
Although  there  were  no  additional  streams  entering  it  below  that,  he 
measured  it  some  20  miles  below.  The  water  was  being  deitermined 
from  the  stream  by  the  ditches  above  and  he  found  a  larger  flow  of 
water  below  than  came  from  the  mountain ;  which  corroborates  the 
theory  that  I  have  advanced  here.  Any  one  who  has  had  any  experi- 
ence in  the  matter  will  confirm  me  in  this  statement  that  the  filling  of 
the  earth  with  water  is  virtually  storing  it.  East  of  us  there  are  places 
where  very  considerable  reservoirs  could  be  constructed  with  compara- 
tively little  expense. 

The  Chairman.  Are  you  familiar  with  other  streams  than  the  two 
you  have  mentioned  ? 

Mr.  Sheldon.  I  am  familiar  with  the  Arkansas  Eiver  and  the  Platte. 

The  Chairman.  We  have  had  no  one  to  give  us  an  account  of  the 
Platte,  but  have  had  considerable  testimony  with  regard  to  the 
Arkansas.    Are  you  quite  familiar  with  the  Platte  t 

Mr.  Sheldon.  Yes. 

The  Chairman.  That  is  dry  in  summer,  is  it  not! 

Mr.  Sheldon.  After  you  get  some  distance  from  the  mountains  it  is 
apparently  dry,  but  our  streams  here  are  peculiar.  Their  beds  are  im- 
mense sand  beds  and  nine-tenths  of  our  streams  that  appear  dry  are 
really  full  of  water  which  is  percolating  through  the  sands.  If  at  any 
point  where  the  Platte  liiver  appears  to  be  dry  a  permanent  dam  could 
be  constructed  on  the  bed  rock,  there  would  be  a  large  flow  of  water 
intercepted  by  that  dam.  But  as  it  is,  of  course  it  is  not  available  for 
irrigation.  The  expense  of  reaching  it  is  so  large  that  individaals 
could  not  undertake  it. 

The  Chairman.  The  waters  of  the  Platte  are  pretty  niuch  consamed 
above,  are  they  not,  in  irrigation  ? 

Mr.  Sheldon.  They  are  at  present.  That  is,  those  which  appear  on 
the  surface.  During  a  very  dry  time,  even  in  the  neighborhood  of 
Denver,  the  waters  of  the  Platte  are  very  low.  1  have  never  seen  the 
Platte  perfectly  dry,  though.  I  take  it  that  it  is  never  dry  anywhere. 
If  the  waters  which  are  flowing  through  the  sands  could  be  intercepted, 
there  would  be  a  considerable  flow. 

Senator  Jones.  Can  that  be  done? 

Mr.  Sheldon.  I  think  places  could  be  selected  where  it  could  be 
done.  Of  course,  that  is  a  matter  for  examination.  I  never  made  any 
special  examination. 

Senator  Jones,  That  is  your  conjecture  ? 

Mr.  Sheldon.  That  is  my  conjecture.  I  do  not  know  how  far  below 
the  surface  the  hardpan  or  flrni  bottom  is,  but  I  know  a  great  muiy 
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streams  of  that  character  which  seem  to  be  dry  and  yet  are  carrying  a 
very  comfortable  body  of  water. 

Senator  Jones.  What  crops  do  you  raise  here  when  you  have  water  ? 

Mn  Sheldon*  We  raise  all  the  grains  common  to  farming,  vegeta- 
bles, hay,  etc. 

Senator  Jones.  Fruits  of  some  kinds  ? 

Mr.  Sheldon.  Yes,  fruit  is  quite  successful  here.  If  we  had  water 
facilities  we  have  as  good  farming  country  as  there  is  in  the  world. 
There  is  no  question^  about  that. 

Senator  Jones.  What  do  you  say  as  to  the  supply  of  water  for  Colo- 
rado— is  it  sufficient  for  the  lands  you  have? 

Mr.  Sheldon.  It  is  my  impression  that  if  a  proper  system  of  reser- 
voirs were  constructed  the  entire  portion,  or  almost  the  entire  portion, 
of  that  which  is  known  as  the  plains  can  be  cultivated. 

Senator  Jones.  Would  there  be  some  water  left  that  could  be  used 
in  Kansas,  beside  ? 

Mr.  Sh^ildon.  It  is  my  impression  that  it  would  be  a  source  of  sup- 
ply for  Kansas — the  storage  of  those  waters.  It  would  increase  the 
flow  of  those  streams  which  are  running  toward  Kansas,  and  hence 
Kansas  would  be  benefited. 

Senator  Jones.  Then  yon  think  that  with  a  proper  system  of  storage, 
that  is,  if  the  water  were  saved  and  utilized,  there  would  be  enough 
to  supply  all  Colorado  and  what  is  required  for  Kansas  ? 

Mr.  Sheldon.  It  is  my  impression  that  if  a  proper  system  of  reser- 
voirs were  construQted  on  the  plains  sufficient  to  rct<ain  the  rain-fall, 
which  everyone  who  has  had  any  experience  in  the  West  knows  flows 
off  immediately  as  it  falls,  the  whole  of  Colorado  and  Kansas  would  be 
relieved  in  respect  to  the  water  supply. 

Senator  Jones.  Would  you  regard  investigation  and  survey  of  this 
country  important,  with  a  view  of  ascertaining  what  could  be  done  ? 

Mr.  Sheldon.  I  most  certainly  would  do  so.  1  have  been  working 
up  the  subject  for  the  last  twenty  j^ears,  making  a  start.  Of  course  my 
productions  have  been  merely  local  here  in  Colorado,  but  I  have  made 
an  effort  to  attract  attention  to  the  subject. 

Senator  Jones.  What  do  you  say  of  the  value  of  irrioafed  land  for 
homes?  Taking  a  period  of  ten  years,  how  will  the  siniie  quantity  of 
land  compare  for  production  with  the  same  quantity  of  land  where  they 
rely  on  rain-fall  f 

Mr.  Sheldon.  I  think  the  advantage  is  in  favor  of  irrigated  land. 

Senator  Jones.  In  regularity  of  crops  if 

Mr.  Sheldon.  In  regularity  of  crops  and  in  the  fact  that  you  have 
the  disposition  of  the  water  in  your  own  hands  and  can  apply  it  to  the 
crops  when  they  need  it,  and  in  the  fact  that  flooding  the  land  with 
water  enriches  it — an  important  factor. 

Senator  Jones.  Has  that  been  the  experience  in  Colorado  ? 

Mr,  Sheldon.  Yes.  I  have  land  which  1  have  cultivated  for  twenty 
years  successively,  with  irrigation  and  without  manuring,  depending, 
therefore,  on  irrigatiqn.  Last  year  I  did  not  see  any  modification  in  the 
crop.    I  raise  from  40  to  70  bushels  of  oats  to  the  acre  every  year. 

Senator  Jones.  Successively  for  many  years  ? 

Mr.  Sheldon.  Yes,  and  that  is  a  test  that  tries. 

Senator  Jones.  Has  a  similar  test  been  applied  anywhere  around 
h^re  with  regard,  to  wheat  ? 

Mr.  Sheldon.  I  do  not  know.  I  raised  wheat  on  one  plat  of  ground 
for  ten  years  until  the  prices  dropped  and  then  I  relinquished  it.  I  did 
not  see  any  abatement  of  the  crop  of  wheat  for  ten  ^ekar^. 
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Senator  Jones.  But  there  was  an  aj^atement  of  the  price  ? 

Mr.  Sheldon.  Yes,  the  price  abated  and  that  abated  the  growth  of 
the  wheat. 

The  Chairman.  Then,  in  any  crop  that  you  have  tried,  you  have  not 
found  that  it  exhausted  the  soil  at  all  ? 

Mr.  Sheldon.  No. 

The  Chairman.  Irrigation  has  supplied  nutriment  for  the  soil  ? 
;  Mr.  Sheldon.  Yes.    I  have  other  lands  which  I  have  laid  down  in 
grasses.    I  think  I  was  the  first  man  in  Colorado  who  commenced  irri- 
gating the  land  to  produce  native  grass.    I  cut  grass  on  the  land  for 
twenty  years  and  I  have  an  increasing  crop  all  the  time. 

The  Chairman.  The  native  grass,  without  manure  f 

Mr.  Sheldon.  Yes, 

The  Chairman.  How  much  water  is  necessary  to  the  land  here,  after 
it  is  fairly  reclaimed? 

Mr.  Sheldon.  I  have  not  those  figures  in  my  mind.  I  made  several 
calculations  and  stored  them  away ;  but  from  1  inch  to  2  inches  of 
water  to  the  surface  will  constitute  a  good  irrigation. 

The  Chairman.  An  inch  under  a  4-inch  pressure  ? 

Mr.  Sheldon.  No  5  an  inch  or  two  in  depth. 

The  Chairman.  That  is  probably  about  ouetenthof  a  foot  in  depth? 

Mr.  Sheldon.  Yes. 

The  Chairman.  Well,  if  that  is  the  case,  you  certainly  have  water 
enough. 

Mr.  Sheldon.  We  have  water  enough  by  storing  it. 

The  Chairman.  There  are  places  where  they  think  they  must  have 
a  foot  in  depth. 

Mr.  Sheldon.  There  is  a  good  deal  of  water  wasted  in  irrigation. 
Many  people  think  they  must  run  floods  over  the  land  to  irrigate  it. 

Senator  Jones.  Do  you  need  more  than  one  irrigation  here  f 

Mr.  Sheldon.  I  used  to  think  that  in  order  to  make  a  crop  of  wlieat 
about  three  irrigations  were  necessary  ;  sometimes,  if  the  season  was 
dry,  I  used  to  think  four  irrigations  necessary. 

Senator  Jones.  Then  you  divide  that  one-tenth  of  a  foot  into  three 
irrigations  ? 

Mr.  Sheldon.  No  ;  apply  one-tenth  for  each  irrigation. 

Senator  Jones.  Then  you  want  more  nearly  half  a  foot  than  one- 
tenth  of  a  foot  ? 

Mr.  Sheldon.  About  that. 

The  Chairman.  About  6  inches  for  the  year  ? 

Mr.  Sheldon.  Yes.    That  was  what  I  meant  to  say. 

The  Chairman.  Is  there  anything  further  you  would  like  to  suggest? 

Mr.  Sheldon.  Nothing  that  occurs  to  me  now. 

The  Chairman.  Where  are  the  places  for  reservoirs !  Are  they  on 
public  or  on  i)rivate  land  "? 

Mr.  Sheldon.  Most  of  them  are  on  public  land,  but  those  I  have  in 
mind  are  on  private  land. 

The  Chairman.  Have  you  a  law  for  condemning  sites  for  reservoirs! 

Mr.  Sheldon.  We  have  a  law  condemning  right  of  way  for  ditches, 
and  that  would  naturally  carry  the  reservoirs. 

The  Chairman.  You  have  a  good  law  in  Colorado. 

Mr.  Sheldon.  It  took  a  long  time  to  get  to  it,  but  the  people  are 
coming  to  it  now.  I  made  an  eifort  to  have  them  begin  as  early  as  1864 
to  provide  specifically  for  the  distribution  of  the  water. 
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Sepatpr  Jones.  If  tbo  Deighborbpod  wants  some  timber  tbe  local 
gent  is  ratber  IncliDed  to  be  kind  to  bis  neigbbor  ? 

Mr.  Ensign.  Yes;  in  tbe  forests  tbey  are  nearly  all  pioneers.  Tbey 
ant  to  baiid  corrals  and  doors  and  windows. 

Senator  Jones.  Is  tbis  qaestion  discussed  in  your  pampblet  ? 

Mr.  BjJSiGN.  Yes,  to  some  extent. 

Senator  Jones.  Do  you  desire  to  discuss  it  furtber  after  reflection  ? 

Mr.  Ensign.  Not  now. 

Senator  Jones.  I  mean  will  you  communicate  witb  tbe  committee  if 
on  tbink  tbe  question  needs  discussion  furtber  f 

Mr.  Ensign.  Yes.  We  will  bave  a  bill  before  Congress,  as  we  bave 
ad  nearly  every  session,  for  a  forestry  administration  tbat  would  in-. 
nde  ail  tbe  public  timber  land  in  tbe  United  States.  By  '^  we  '^  I  mean 
le  American  Forestry  Congress,  wbicb  meets  again  next  October. 
hat  bodj*^  nearly  every  year  bas  put  forward  a  bill  for  tbe  preservatiop 
P  the  forests. 

The  Chairman.  I  bave  seen  some  of  your  proceedings,  and  I  find  you 
nd  taking  Germany  as^  model  a  good  deal.  I  tbink  you  will  bave  to 
bandon  tbat  and  take  tbis  country  as  a  model,  and  look  at  it  as  it  is. 

ou  can  not  control  it  here  exactly  as  tbey  do  in  Germany. 

Mr.  Ensign.  I  suppose  from  your  reading  sucb  volumes  and  reports 
9  bave  been  published  by  the  Department  of  Agriculture  witb  respect 
>  foreign  systems  you  are  led  to  believe  therefrom  that  the  most  we 
re  thinking  of  is  to  get  some  foreign  system  engrafted  on  our  systems 
^re. 

Tbe  Chaieman.  I  have  seen  much  of  the  foreign  reports  reprinted 
y  our  books. 

Mr.  Ensign.  We  will  be  quite  satisfied  here  if  we  can  exercise  a  sort 
f  gentle  supervision  over  the  matter. 

The  Chairman.  I  sympathize  witb  that  movement.  We  have  seen 
irrible  destruction  by  forest  fires.  There  has  been  more  timber  de- 
troyed  this  year  probably  than  has  been  cut  for  useful  purposes  since 
ae  first  settlement  of  the  West.  Fires  were  numerous  in  Montana, 
JahOf  and  Washington.  It  was  so  dark  that  we  could  not  see  the 
lountains  on  either  side. 

Mr.  Ensign.  There  is  a  paragraph  in  this  report  published  last  year 
t  which  I  stated  that  Colorado  had  for  several  years  been  quite  free 
*om  forest  fires,  but  that  as  soon  as  we  had  another  dry  season  the  ex- 
eriences  of  1879  would  be  repeated.  That  came  sooner  than  I  thought 
.  would,  for  we  have  had  very  disastrous  fires^  this  year. 


STATEMENT  OF  GEOBGE  H.  PARSONS. 

The  Chaibman.  You  understand  the  class  of  information  of  which 
be  committee  is  in  search.  Please  state  anything  that  may  interest 
he  committee  in  that  respect,  especially  in  regard  to  the  preservation 

f  forests. 
Mr.  Pabsons.  It  seems  to  me  that  tbe  principal  thing  in  the  preser- 
ation  of  forests  is  first  to  withdraw  certain  parts  of  them  from  sale, 
o  tbat  tbey  can  be  looked  after,  then  put  them  under  Government  su- 
pervision. Tbat  of  course  would  only  apply  to  certain  parts  of  the  for- 
Bts  tbat  are  most  important,  the  headwaters  of  streams,  etc.  Then, 
r  we  should  devise  some  means — I  think  it  would  take  the  wisest  heads 
a  the  country  to  do  it,  however — to  keep  down  the  fires.    We  have 
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Mr.  Ensign.  Your  question  is  very  vital.  That  is  the  thing.  The 
point  is  to  preserve  the  timber  and  not  prevent  the  le^itimate^n^e.of  it 

The  Chairman.  If  they  can  not  have  the  use  of  it  the  coahtry  can 
not  be  settled.  How  can  it  be  arranged  so  that  the  people  may  have 
the  timber  and  at  the  same  time  preserve  the  forests  1 

Mr.  Ensign.  I  think  that  should  be  done  so  long  as  our  pre-emptioq 
and  homestead  laws  allow  people  to  take  up  land  of  that  character  that 
may  come  on  their  own  claims. 

The  Chairman.  But  you  know  that  in  this  great  interior  there  are 
no  le^i^itimate  homesteads  now  on  the  timber  lands. 

Mr.  P]NSiGN.  There  are  no  agricultural  lands,  but  they  take  them  ap 
under  the  homestead  law  for  cattle  uses. 

The  Chairman.  There  are  many  fraudulent  claims. 

Mr.  Ensign.  There  are  many  legitimate  ones  also.  The  fraudnlent 
claims  are  for  milling  purposes,  where  they  skin  the  timber  off  and  then 
leave  it.    That  is  where  the  fraudulent  claims  come  in  mostly,  I  tbink. 

The  Chairman.  This  has  been  suggested  through  Montana  and  other 
places  where  we  have  been:  That  all  law  for  the  sale  of  timber  lands 
should  be  repealed  and  that  the  Government  retain  all  timber  lauds, 
except  where  it  is  seen  in  good  faith  to  be  agricultural.  Then  let  every 
man  have  all  the  timber  he  requires  by  paying  a  small  stnmpage,  which 
shall  meet  the  expenses  of  the  administration  and  have  local  agents 
that  shall  have  charge  of  the  timbers  and  prevent  forest  fires,  etc. 

Mr.  Ensign.  I  think  that  should  be  done.  People  ought  to  pay 
enough  to  keep  up  the  protection  of  the  forests  and  tiiey  would  be  will- 
ing to  do  so. 

The  Chairman.  If  there  is  anything  further  that  you  wish  to  com- 
municate after  reflection  I  hope  you  will  communicate  it  to  us. 

Mr.  Ensign.  I  shall  be  glad  to  do  so. 

The  Chairman.  There  are  two  things  to  accomplish ;  first  it  is  ab- 
solutely necessary  that  people  shall  have  timber. 

Mr.  Ensign.  I  know  that. 

The  Chairman.  The  next  is  that  the  timber  shall  not  be  wasted  and 
the  forests  denuded.    Now,  how  can  that  be  accomplished  I 

Mr.  Ensign.  1  have  long  known  that  the  people  must  have  timber. 
The  question  is  how^hey  can  so  use  it  as  not  to  destroy  it.  Let  them 
have  the  timber  crop  like  any  other  crop.  When  it  becomes  mature 
let  it  be  reaped.  Let  it  be  consumed  in  some  legitimate  way  withoat 
waste,  and  at  the  same  time  prevent  the  people  from  destroying  all 
the  young  timber.    That  should  be  preserved. 

The  Chairman.  That  needs  local  supervision  I 

Mr.  Ensign.  Yes. 

The  Chairman.  Would  not  citizens  residing  in  the  locality  of  the 
forests  be  apt  to  exercise  more  interest  and  control  than  strangers  sent 
in  to  supervise  them  ? 

Mr.  Ensign.  That  is  a  very  good  theory.  If  you  will  pardon  me  I 
will  tell  you  what  our  administration  here  is.  We  have  a  State  forest 
commissioner;  then  we  have  county  commissioners  and  overseers. 
The  idea  is  also  that  we  must  interest  the  people  locally;  that  if  the 
people  are  not  interested  the  forests  will  not  be  saved.  That  is  very 
nice.  It  has  been  my  duty  to  correspond  with  the  county  commission- 
ers and  overseers  all  over  the  State,  and  I  find  a  woeful  degree  of  indif- 
ference, perhaps  worse  than  that  where  the  saw-mill  interest  predomi: 
nates,  where  the  public  interest  seems  to  lie  in  the  destruction  of  the 
forest  rather  than  protecting  it. 
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Sepatpr  Jones.  If  tbe  neigbborhpod  wants  some  timber  tbe  local 
Agent  is  ratber  inclined  to  be  kind  to  bis  neigbbor  ? 

Mr.  Ensign.  Yes;  In  tbe  forests  tbey  are  nearly  all  pioneers.  Tbey 
want  to  build  corrals  and  doors  and  windows. 

Senator  Jones.  Is  this  question  discassefd  in  your  pampblet  ? 

Mn  EfJSiGN.  Yes,  to  some  extent. 

Senator  Jones.  Do  you  desire  to  discuss  it  furtbeir  after  reflection  I 

Mr.  Ensign.  Not  now. 

Senator  Jones.  I  mean  will  you  communicate  witb  tbe  committee  if 
yon  tbink  tbe  question  needs  discussion  further? 

Mr.  Ensign.  Yes.  We  will  have  a  bill  before  Congress,  as  we  have 
had  nearly  every  session,  for  a  forestry  administration  that  would  in-, 
clnde  ail  the  public  timber  land  in  the  United  States.  By  '<  we  "  I  mean 
the  American  Forestry  Congress,  which  meets  again  next  October. 
That  bodj'^  nearly  every  year  has  put  forward  a  bill  for  the  preservation 
of  the  forests. 

The  Ohaibman.  I  have  seen  some  of  your  proceedings,  and  I  find  you 
are  taking  Germany  as  a  model  a  good  deal.  I  think  you  will  have  to 
abandon  that  and  take  this  country  as  a  model,  and  look  at  it  as  it  is. 
You  can  not  control  it  here  exactly  as  they  do  in  Germany. 

Mr.  Ensign.  I  suppose  from  your  reading  such  volumes  and  reports 
as  have  been  published  by  the  Department  of  Agriculture  with  respect 
to  foreign  systems  you  are  led  to  believe  therefrom  that  the  most  we 
are  thinking  of  is  to  get  some  foreign  system  engrafted  on  our  systems 
here. 

Tbe  Ohaibman.  I  have  seen  much  of  tbe  foreign  reports  reprinted 
in  our  books. 

Mr.  Ensign.  We  will  be  quite  satisfied  here  if  we  can  exercise  a  sort 
of  gentle  supervision  over  the  matter. 

Tbe  Ohaibman.  I  sympathize  witb  that  movement.  We  have  seen 
terrible  destruction  by  forest  fires.  There  has  been  more  timber  de- 
stroyed this  year  probably  than  has  been  cut  for  useful  purposes  since 
the  first  settlement  of  tbe  West.  Fires  were  numerous  in  Montana, 
Idaho,  and  Washington.  It  was  so  dark  that  we  could  not  see  the 
mountains  on  either  side. 

Mr.  Ensign.  There  is  a  paragraph  in  this  report  published  last  year 
in  which  I  stated  that  Oolorado  bad  for  several  years  been  quite  free 
from  forest  fires,  but  that  as  soon  as  we  bad  another  dry  season  the  ex- 
periences of  1879  would  be  repeated.  That  came  sooner  than  I  thought 
it  would,  for  we  have  had  very  disastrous  ^m  this  year. 


STATEMENT  OF  GEOEGE  H.  PAESONS. 

The  Ohaibman.  You  understand  tbe  class  of  information  of  which 
the  committee  is  in  search.  Please  state  anything  that  may  interest 
the  committee  in  that  respect,  especially  in  regard  to  tbe  preservation 

of  forests. 

Mr.  Pabsons.  It  seems  to  me  that  tbe  principal  thing  in  the  preser- 
vation of  forests  is  first  to  withdraw  certain  parts  of  them  from  sale, 
80  that  they  can  be  looked  after,  then  put  them  under  Government  su- 
pervision. Tbat  of  Qourse  would  only  apply  to  certain  parts  of  the  for- 
ests that  are  most  important,  the  headwaters  of  streams,  etc.  Then, 
if  we  should  devise  some  means — I  think  it  would  take  the  wisest  beads 
in  Uie  country  to  do  it,  however — to  keep  down  the  fires.    We  have 
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tried  many  means  in  this  State,  but  they  do  not  seem  to  be  efQcienc 
Fire  seems  to  be  the  greatest  cause  of  destruction. 

The  Chairman.  Have  you  any  suggestion  as  the  result  of  your  ex- 
perience to  offer  to  the  committee  in  that  respect  ? 

Mr.  Parsons.  No,  I  have  not. 

Senator  Jones.  What  have  you  tried  in  this  State  to  prevent  it! 

Mr.  Parsons.  We  have  the  different  county  officers,  and  they  have 
power  to  get  help  to  put  out  any  fires  that  they  see,  and  to  post  no- 
tices, etc.,  and  to  institute  suits  for  damages. 

The  Chairman.  Has  that  been  no  protection  ? 

Mr.  Parsons.  No  ;  none  at  all.  They  will  not  look  after  it.  If  a 
fire  starts  it  is  very  hard  to  stop  it,  and  it  gets  to  going  before  we  know 
it.  We  have  had  one  case  here  where  the  fire  started  a  quarter  of  a 
mile  from  a  gentleman's  house,  in  the  mountains.  He  happened  to  dis- 
cover it,  and  it  was  the  hardest  thing  in  the  world  for  him  to  get  it  out, 
although  he  discovered  it  shortly  after  it  was  started. 

Senator  Jones.  What  is  the  origin  of  forest  fires  here  I 

Mr.  Parsons.  Camps  and  parties  through  tOe  mountains  generally. 
Regarding  storage  reservoirs  I  may  be  mistaken,  but  I  differ  from 
many  others.  The  forests  would  store  the  water  just  in  the  same  way 
that  the  reservoirs  would.  In  fact,  they  act  just  as  reservoirs  do,  and 
in  preserving  the  forests  we  more  or  less  preserve  the  waters.  There 
are  certain  parts  of  the  country  which  can  be  reserved  without  injuriug 
anybody — where  people  are  not  apt  to  go  for  timber.  If  those  could 
be  reserved  it-would  be  of  great  advantage  to  agriculture. 

The  Chairman.  When  the  forests  are  removed  the  water  is  let 
down  more  suddenly  f 

Mr.  Parsons.  Yes,  the  forests  catch  it  and  hold  it  in  the  soil,  i 
few  years  ago  the  hillsides  were  all  covered  with  treesj  now  they  are 
denuded,  and  when  we  have  rain  it  is  pretty  bad. 

Senator  Jones.  I  never  heard  a  suggestion  that  anybody  doubted 
that  until  to-day. 

The  Chairman.  I  have  never  heard  it  stated  that  if  the  forests 
were  denuded  it  would  not  increase  the  rapidity  with  which  the  streams 
would  discharge  the  water. 

Mr.  Parsons.  I  have  heard  people  speak  of  the  wisdom  of  caring 
for  our  forests  for  that  purpose. 

Mr.  Chairman.  I  think  you  will  get  just  as  much  rain-fall  without 
the  forests  as  ever,  but  if  you  have  means  of  storing  the  moisture 
below,  of  holding  the  water,  probably  the  forests  would  not  be  so  neces- 
sary. 

Mr.  Parsons.  I  have  noticed  here  that  the  rain  fall  is  now  better 
distributed.  We  are  irrigating,  and  are  planting  more  trees  around 
the  town  sites  here  and  in  the  country  around. 

The  Chairman.  The  rains  are  less  erratic  and  do  not  come  down  so 
much  in  spots  in  this  vicinity  If 

Mr.  Parsons.  Yes. 

The  Chairman.  The  rain-fall  is  modified  so  that  the  showers  do  not 
resemble  cloud-bursts  so  much  as  they  used  to  do  ? 

Mr.  Parsons.  I  do  not  know  about  that.  I  have  been  here  only  ten 
j'Cars,  but  I  notice  that  our  showers  through  the  summer  come  more 
steadily  and  I  do  not  think  we  have  had  such  severe  cloud-bursts  as 
we  used  to  have,  though  of  that  I  have  hardly  had  sufficient  experi- 
ence. 

The  Chairman.  Have  you  observed  whether  the  cloud-bursts  come 
mow  where  there  are  few  trees  if 
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Parsoks.  That  is  a  point  that  I  have  never  observed.  They 
ally  come  north  of  us.  I  do  not  think  though  that  there  is  any  dif- 
36  as  to  that. 

3  committee  ordered  filed  papers  to  be  forwarded  and  then  ad- 
ed. 


CEMENT   OP    TV.   N.   BYERS,    OP    COLORADO,    AS   TO   WATER- 
STORAGE. 

[Forwarded  by  Mr.  Ensign.] 

re  i8  one  plan  of  water  storage  which  I  think  has  never  been  publicly  dis- 
l.  I  doubt  if  it  has  been  much  thonght  of.  It  has  the  merit  of  being  cheap 
mple  whenever  the  natural  conditions  will  permit  of  its  adoption.  In  many 
I  it  can  not  be  nsed  at  all.  It  could  not  be  applied  upon  the  water  of  Cherry 
t  Plum  Creek,  Monument  Creek,  or  many  other  streams  that  might  be  named, 
perfectly  feasible  upon  the  head  waters  of  the  Arkansas,  the  Platte,  Clear 
,  the  Boulders,  Cache-a-la  Pondre,  and  all  other  streams  that  head  high  up  upon 
lowy  Range.  The  plan  is  simply  to  convert  the  winter  flow  of  water  in  such 
QS  into  ice.  It  can  be  made  to  pile  itself  up  into  great  masses  and  extensive 
many  feet  in  depth,  sufficient  to  withstand  the  sunshine  of  the  entire  summer 
ing.  This  opinion  is  based  upon  an  intimate  knowledge  of  high  mountain 
18  and  many  years'  observation  of  the  effect  of  frost  and  snow  upon  them. 
it  of  the  longer  streams  that  flow  out  from  the  crest  of  the  Snowy  Kange  rise 
above,  the  upper  line  of  timber  growth.  They  descend  by  a  steep  grade 
gh  the  upper  belt  of  timber  and  a  number  of  them  converge  toward  the  center 
>a8in  which  is  the  gathering  point  for  a  large  stream.  This  basin  is  generally 
mpy  meadow  or  a  thicket  of  willows  filled  with  beaver  dams.  Sometimes  it  is 
lUy  covered  with  spruce  trees.  In  any  case  it  is  wet  and  nearly  or  quite  level, 
rater  flows  through  it  very  slowly  and  a  relatively  lar^e  quantity  is  always  in 
there.  At  the  foot  of  the  basin  a  sharper  descent  begins  and  a  large,  well-de- 
stream  is  formed.  It  may  further  on  pass  through  other  basins  and  lose  itself 
cessive  swamps  or  beaver  ponds. 

ordinary  seasons  these  high  regions  are  early  covered  with  snow.  In  many 
» it  comes  before  the  ground  is  frozen  at  all.  It  bridges  over  the  channels  of  the 
streams  and  each  succeeding  storm  covers  them  deeper.  Consequently  they 
lU  winter  under  the  snow.  When  the  small  streams  have  united  and  formed  the 
one,  it  is  too  wide  for  the  falling  snow  to  bridge  over,  but  the  frosty  nights  soon 
it  with  ice,  leaving  plenty  of  room  beneath  for  the  winter  flow  of  water, 
soon  spreads  a  blanket  over  the  ice  and  the  stream  is  safely  housed  from  its 
)  at  timber  line  all  the  way  down  the  mountain  slope  to  the  point  where  chang- 
imperature  brings  alternate  freezing  and  thawing.  Away  up  at  the  head,  and 
mjr  miles  down  its  course,  there  is  no  thawing  for  many  months.  Ice  once  formed 
08  ice  until  next  summer. 

T  my  plan  is  to  obstruct  these  small  streams  at,  or  just  above,  where  they  enter 
first  Alpine  basin.  It  can  be  very  easily  done.  When  the  snow  has  covered 
he  little  rivulet  and  the  weather  has  become  freezing  cold,  break  through  the 
ng  at  a  favorable  point,  pack  the  channel  full  of  snow  and  compel  the  water 
7  over  your  snow-dam  into  the  open  air.  The  compact  body  of  water  that 
•to  flowed  in  its  confined  and  covered  channel,  now  spreads  out  like  a  fan,  in  a 
beet;  it  saturates  the  snow,  the  freezing  air  quickly  changes  it  to  ice,  and  in  a 
while  a  hillock  is  growing  up  like  the  dump  at  the  tail  of  a  ground  sluice.  And 
illock,  or  thonsands  of  them,  may  be  kept  growing  all  winter.  Thoy  will  re- 
some  attention  to  prevent  the  water  from  burrowing  a  now  channel  under  the 
but  this  can  hardly  happen  except  during  a  very  heavy  storm. 
farry  out  this  plan  would  require  an  able,  trusty  man  for  each  given  space.  It 
•o  the  basin,  or  a  number  of  baHins  at  the  head  of  a  considerable  stream.  He 
make  his  winter  home  there.  Before  winter  sets  in  he  will  have  surveyed  the 
fl  and  marked  out  his  route.  It  will  be  nearly  on  a  level  along  the  mountain 
nd  will  resemble  a  trapper's  trail  for  setting  a  liue  of  traps.  He  will  mark  it 
•y  blazing  trees  or  planting  polos.  At  the  crossing  of  each  little  stream  he  will 
line  the  exact  place  to  interrupt  its  flow  and  mark  it  by  a  high  stake  or  pole. 
the  proper  time  comes  he  will  proceed  as  above  explained.  Duringtlie  winter 
9t  keep  watch  of  the  work,  and  especially  after  each  considerable  fall  of  snow 
old  go  over  his  entire  circuit.  A  man  should  take  care  of  15  or  20  miles  or 
0  to  100  little  streams.  The  tools  required  would  be  a  shovel  and  possibly  a 
Q  man].    As  may  be  readily  seen,  this  same  process  m\gbt  \>q  «b\)^V\^(y.\Q\^\ 
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down  the  stream  where  it  is  larger,  and  instead  of  building  ap  a  great  nmnber  of 
little  glaciers,  constract  a  grand  one.  Success  depends  upon  bringing  the  water  oat 
to  the  air ;  distribating  it  in  a  thin  sheet  over  a  comparatively  large  sorface  so  it  will 
freeze  quickly,  and  keeping  the  flow  till  the  time  on  the  surface.  To  save  it  all  the 
process  must  bo  high  enough  upon  the  mountains  to  have  steady  freezing  weather. 
Taking  the  head  waters  of  any  one  of  our  important  irrigating  streams,  asthei^t. 
Vraiu,  the  Boulders,  or  Bear  Creek,  and  I  believe  that  one  man  at  fjIdO  per  month  for 
six  months  in  the  year  will  store  up  more  water  against  the  next  irrigating  season 
than  can  be  stored  in  a  $50,000  reservoir.  The  plan  is  so  simple  and  the  expense 
would  be  so  little,  that  it  is  certainly  worth  an  experimental  trial  at  any  rate. 

COLORADO  FOREST  LEGISLATION  AND  SUGGESTIONS. 

[Forwarded  by  State  Forest  Commisgioner  Ensign.] 

By  the  laws  of  Colorado  the  office  of  State  forest  commissioner  has  been  instituted, 
and  the  county  commissioners  and  road  overseers  throughout  the  State  are  constitated 
forest  officers  in  their  respective  localities. 

Under  the  act  found  at  page  299,  session  laws  of  1885,  county  commissioners  and 
road  overseers  are  made  conservators  of  woodlands  in  their  respective  localities,  and 
are  required  to  enforce  the  laws  and  regulations  made  for  the  protection  and  preser- 
vation of  such  woodlands. 

County  commissioners  are  also  enjoined  to  encourage,  to  the  extent  of  their  power, 
the  planting  of  trees  along  water-courses  and  irrigating  ditches,  and  in  other  proper 
places. 

It  is  made  the  special  duty  of  all  forest  officers  to  exercise  great  care  and  diligence 
in  the  prevention  and  extinguishment  of  tires,  within  the  State,  likely  to  endaneer 
or  destroy  forest  growth,  and  to  apprehend  any  persons  who  may  be  guilty  of  caosug 
such  tires ;  and  in  the  performance  of  such  duties,  such  officers  may  call  to  their  aid 
such  person  or  persons,  within  the  State,  as  they  may  deem  necessary. 

All  forest  officers  and  all  peace  officers,  within  the  State,  are  empowered  and  re- 
quired to  arrest  any  and  all  persons  fouud  trespassing  upon  the  woodlands  of  tiie 
State,  or  unlawfully  cutting  or  destroying  timber  thereon,  or  setting  fire  in  a  manner 
to  endanger  such  woodlands ;  and  shall  cause  actions  to  be  instituted,  in  courts  of 
proper  jurisdiction,  to  punish  violators  of  the  forestry  laws  of  the  State. 

Judges  of  the  supreme  and  district  courts  and  justices  of  the  peace,  are  by  law 
made  conservators  of  the  peace,  or  *^  peace  officers.'* 

Section  7  of  the  forestry  act  also  prescribes  the  mode  of  compensating  county  forest 
officers  for  services  performed  under  the  act. 

The  session  laws  of  1885  (page  164)  provide  for  the  punishment  of  persons  building 
camp-fires  and  failing  to  extinguish  them. 

A  further  act  (see  page  1()1,  session  laws,  1885)  makes  it  the  duty  of  the  county 
commissioners,  in  each  county,  to  cause  to  be  erected,  in  conspicuous  places,  throneli- 
out  their  respective  counties,  notices  in  large  letters,  substantially  in  the  foUowutg 
form,  to  wit : 

**  Camp-fires  must  be  totally  extinguished  before  breaking  camp,  under  penalty  of' 
not  to  exceed  one  month  imprisonment,  or  $100  fine,  or  both,  as  provided  by  law." 

Section  3426  of  the  general  statutes  of  Colorado  provides  that  whenever  a  lino  of 
forest  trees,  not  less  than  16  feet  apart,  shall  hereafter  be  planted,  at  not  more  than 
8  feet  from  the  outer  line  of  a  highway  upon  which  his  land  may  border,  or  along 
ditches  within  his  land,  and  kept  in  good  growing  condition  for  three  years,  there 
shall  be  paid  as  a  premium  to  such  owner  of  the  said  land,  on  the  fourth  year,  and  for 
the  next  six  years  following,  the  sum  of  f2  for  every  one  hundred  trees  so  planted, 
provided  that  said  trees  be  so  long  kept  in  good  growing  condition. 

FORESTRY  MEASURES    PROPOSED. 

(1)  That  a  memorial  to  Congress  be  adopted,  urgently  setting  forth  the  immense  and 
increasing  destruction  of  Ihc  public  forests,  in  Colorado  and  adjacent  Territories,  by 
fire,  railway  companies,  charcoal-burners,  lumbermen,  and  others,,  causing  gre^t 
and  irreparable  injury,  and  earnestly  requesting  the  enactment  of  laws  to  atlbrd 
necessary  relief. 

(2)  That  a  liberal  annual  appropriation  be  made  to  the  State  Horticultural  and 
Forestry  Association  to  aid  it  in  its  work. 

(3)  That  arbor  day  be  established  by  legislative  act,  and  made  a  holiday  in  tht 
public  schools. 

(4)  That  more  substantial  encouragement  in  the  way  of  premiums,*  etc.,  be  given 
for  the  planting  of  trees.  The  bounties  and  exemptions,  now  provided  by  law,  an 
in^eqn&te. 
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(5)  That  railway  and  telegraph  coihpaDies,  mill-ownerH,  charcoal  mabafacturers, 
and  others,  who  consame,  in  the  prosecution  of  their  business^  large  amounts  of 
timber  or  other  forest  material,  be  required  to  make  reports,  in  connection  with  the 
use  and  consumption  of  such  timber  or  material,  to  the  State  forest  commissioner, 
as  may  be  called  for  by  that  officer. 

(6)  That  the  act  found  at  page  161  of  the  liaws  of  the  fifth  general  assembly,  be 
80  amended  as  to  require  the  continued  maintenance  of  fire  notices ;  such  notices  to 
be  posted  annually,  when  necessary. 

(7)  That  a  law  be  enacted  prohibiting  the  wasteful  use  and  destruction  of  young 
evergreen  trees  during  the  winter  holidays,  or  at  other  seasons. 

IRRIGATION  AND  TREE-PLANTING. 

In  nearly  all  portions  of  the  State  where  water  can  be  had  for  irrigation,  trees 
can  be  made  to  grow.  The  method  or  methods,  by  which  t  hey  can  be  grown  in  certain 
portions  of  the  plains  region,  beyond  the  reach  of  irrigation,  and  without  the  so- 
called  **rain  belt,"  is  yet  an  unsolved  problem.  It  is,  however,  quite  confidently  ex- 
pected that  by  the  introduction  of  certain  hardy  foreign  species,  by  the  more  care- 
nil  and  extended  cultivation  of  some  of  the  native  varieties,  and  by  certain  prospect- 
ive exjierimental  work,  much  may  be  done  to  promote  the  cultivation  of  trees 
in  the  hitherto  treeless  sections  of  the  State.    That  crops  have  -been  successfully 

Ei>wn  in  some  parts  of  the  plains  region  without  the  aid  of  irrigation,  warrants  the 
lief  that  trees  also  may  be  grown  there. 

PROPOSED  NATIONAL  LEGISLATION. 

In  furtherance  of  a  movement  to  give  the  State  control  of  such  lands.  Congress  has 
been  memorialized,  and  the  subject  more  or  less  agitated  by  State  organizations  and 
individuals  interested  in  the  question.  The  later,  and  perhaps  the  better,  opinion 
ia,that,  owing  to  the  great  difficulty  of  obtaining  le^^islatiou  of  that  character  in  be- 
half of  any  particular  State  or  States,  some  general  measure  should  be  proposed  appli- 
cable to  the  entire  body  of  public  timber-lands,  wherever  situated,  and  which  would 
leave  them  under  the  control  of  the  General  Government.  Therefore,  a  bill  m  accord- 
ance with  the  last-named  plan  was  prepared,  and  copies  of  the  same  sent  to  load- 
ing citizens  in  difierenc  sections  of  the  country  for  an  expression  of  their  opinion 
upon  its  merits.  The  proposed  measure  met  with  general  favor,  and  was  also 
heartily  indorsed  by  the  American  Forestry  Congress,  at  its  1887  annual  meeting. 

The  bill  provided  for  the  withdrawal  from  sale,  or  entry,  of  the  public  forest  lands 
and  their  classification.  It  instituted,  in  the  Department  of  the  Interior,  the  offices 
of  commissioner  of  forests,  and  four  assistant  commissioners;  authorized  the  appoint- 
ment of  necessary  forest  inspectors  and  rangers,  and  sought  to  establish  an  efiective 
and  reasonably  complete  forest  administration.  By  a  system  of  licenses  fbr  the  cut- 
ling  of  public  timber,  it  provided  for  iihe  needs  of  settlers  and  others.  Five  hundred 
tbonsand  dollars  was  named  as  the  amount  required  to  carry  out  the  provisions  of 
the  act. 

The  bill  was  duly  introduced  in  both  branches  of  the  1887-'88  Congress,  but  seems 
to  have  made  but  little,  if  any,  progress  beyond  the  committees  to  which  it  was  re- 
ferred. A  new  bill,  differing  in  some  important  particulars  from  the  old  one,  will  be 
prepared  and  introduced  at  %ne  next  session  of  Congress. 


Denver,  Colo.,  September  16, 1889. 

The  committee  met  parsuant  to  call  of  the  chairmau. 
Present:  Messrs.    Stewart   (chairman),  and  Jones;   also  Director 
Powell. 

BTATEKENT  OF  SUMNEB  H.  BODFISH,  OF  WASHINGTON,  D.  C. 

The  Chaibman.  Have  yon  made  an  examination  of  the  topography, 
the  water  supply,  and  the  land  to  be  irrigated  in  the  State  of  Colorado, 
with  reference  to  the  subject  of  irrigation  ? 

Mr.  BoDFiSH.  As  engineer  assigned  to  the  drainage  basin  of  the  Ar- 
■lumsas  Biver,  I  have  had  a  little  experience  in  searching  for  reservoir 
sites  in  the  Upper  Arkansas. 
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The  Chairman.  How  long  were  you  engaged  in  that  work! 

Mr.  BoDFiSH.  Since  the  1st  of  July  of  this  year. 

The  Chairman.  What  district  have  you  examined  I 

Mr.  BoDFisH.  The  upper  portion,  in  the  vicinity  of  Leadville. 

The  Chairman.  Commencing  at  what  point  below  I 

Mr.  BoDFiSH.  Commencing  at  the  village  of  Granite,  on  the  Denver 
and  liio  Grande  Eailroad  and  the  Arkansas  River. 

The  Chairman.  Have  you  examined  from  there  up  as  far  as  the 
sources  of  the  Arkansas  1 

Mr.  BoDFiSH.  Thoroughly,  and  from  there  below  have  made  pros- 
pecting trips. 

The  Chairman.  State  exactly  what  you  found. 

Mr.  BoDFiSH.  1  have  found  several  reservoir  sites  of  the  old  glacial 
period  of  the  Upper  Arkansas,  above  the  town  of  Granite,  which  will 
store  300,000  acre  feet  of  water.  They  are  now  being  surveyed  by  one 
of  our  parties.  1  have  made  one  trip  southward  in  a  wagon  as  far  as 
Canon  City  and  across  from  there  to  Colorado  Springs ;  and  also  up 
and  down  the  Monument  and  Fountain  Bivers,  the  finding  some  smaU 
sites  in  the  vicinity  of  Canon  City ;  also  on  the  Monument  and  Fountain 
Kivers. 

The  Chairman.  Describe  the  principal  sites  and  the  probable  amount 
of  storage  capacity  and  the  probable  cost;  not  having  made  an  accu- 
rate survey,  of  course,  it  will  be  only  an  estimate.  When  will  you  have 
accurate  estimates  made  1 

Mr.  BoDFJSH.  Not  until  the  field  season  is  done  and  I  arrive  in  Wash- 
ington.   The  time  we  use  in  the  field  is  entirely  for  prospecting  worL 

Senator  Jones.  How  late  will  that  be  ? 

Mr.  BoDFiSH.  The  month  of  January  next. 

Senator  Jones.  You  mean  you  will  be  in  Washington  in  January? 

Mr.  BoDFiSH.  I  shall  be  in  Washington  probably  in  December,  but 
probably  by  the  last  of  January  I  will  have  those  estimates  ready. 

The  Chairman.  Can  you  give  a  general  statement  of  what  you  fonudf 

Mr.  BoDFiSH.  Do  you  mean  the  reservoir  sites  and  the  localities  ! 

The  Chairman.  Yes — the  principal  ones — I  do  not  wish  you  to  go 
into  details. 

Mr.  BoDFiSH.  Some  of  them  will  be  rough  guesses. 

The  Chairman.  You  can  qualify  your  language  a«  you  choose. 

Mr.  BoDFiSH.  The  first  site  surveyed  was  that  of  the  Twin  Lakes  in 
the  vicinity  of  Granite,  in  which  we  find  about  108,000  acre-feet,  upon 
the  supposition  that  it  was  dammed  to  a  height  of  about  30  feet  and 
drawn  off  to  a  depth  of  40  feet  below  the  existing  surface  of  the  lake. 

The  Clear  Lake  reservoir  site  on  the  next  stream  to  the  south  would, 
at  comparatively  small  cost,  store  7,000  acre-feet. 

The  next  area  already  surveyed  is  what  I  called  the  Hayden  reser- 
voir site,  on  the  main  Arkansas  stream,  with  a  dam,  within  about  2 
miles  of  Twin  Lakes.  That  has  a  natural  basin  out  of  which  the  river 
would  cut  its  way,  and  it  would  constitute  a  storage  basin  of  aboot 
60,000  acre- feet. 

The  next  one,  which  is  now  being  surveyed,  is  what  I  called  the  Sa^ 
Loaf  site,  on  the  lake  fork  of  the  Arkansas  River  west  of  Leadville  and 
consists  of  two  dead  glacial  lakes,  the  water  of  which  had  cut  its  wsff 
out.  By  restoring  the  natural  dam  at  the  lower  lake  some  50,000  acre- 
feet  can  easily  be  stored. 

To  the  northward  of  that  is  found  what  I  call  the  Tennessee  reservcnr 
site,  on  the  Tennessee  fork  of  the  Arkansas  Biver,  a  few  miles  only  from 
Leadville  and  al)out  2  miles  from  the  Sugar  Loaf  site.    Boughly  erf- 
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mated,  I  would  say  that  the  Tennessee  reservoir  would  hold  at  least 
50,000  acre-feet. 

To  the  northward  of  that,  about  2  miles  is  another  site  which  would^ 
hold  about  3,0(K)  to  4,000  acre-feet.    It  is  called  Crane's  reservoir  site.' 

In  the  vicinity  of  Leadville,  within  about  1 J  to  2  miles  of  it,  is  a  nar- 
row gulch  on  the  east  fork  of  the  Arkansas  river  which,  when  dammed, 
I  think  would  hold  something  like  from  10,000  to  15,000  acre-feet. 

The  Chairman.  Those  are  the  principal  sites  ? 

Mr.  BoDFiSH.  Those  are  the  principal  sites. 

The  Chairman.  You  may  state  roughly  the  probable  cost  of  dams 
and  the  kind  of  structures  required  to  improve  those  sites. 

Mr.  BoDFisn.  I  have  not  had  time  to  make  estimates  of  that  or  to 
compute  the  cubical  contents  of  those  accurately.  Those  three  that  I 
sarv^eyed  were  accurately  given.  The  others  were  simple  estimates. 
I  should  say  that  those  sites  could  be  improved  at  a  cost  of  about  $7 
to  $8  i)er  acre-foot. 

The  Chairman.  State  whether  those  would  be  more  than  ordinarily 
expensive  or  not  in  the  construction. 

Mr.  BoDFisu.  In  the  Twin  Lakes  Eeservoir  site,  the  stream  has  cut 
out  through  a  natural  dam,  which  is  composed  of  small  glacial  drumlins 
or  hills  with  slight  hollows  between.  The  masonry  portion  of  the  dam 
at  Twin  Lakes  would  be  70  feet  high,  provided  the  lake  was  drained  40 
feet  below  its  present  surface  and  raised  30  feet  above  its  present  surface. 
The  masonry  portion  of  the  dam  would  be  not  over  100  feet  wide,  includ- 
ing the  overfall  and  waste- way.  The  remainder  would  be  small  earthen 
embankments  on  the  tops  of  these  hills,  the  greatest  not  over  100  feet 
long  and  10  feet  high.  The  Clear  Lake  iieservoir  site  is  also  a  natural 
embankment  or  dam,  through  which  the  river  has  cut  to  the  depth  of 
about  50 1'eet.  The  copage  at  the  bottom  is  about  75  feet  across,  sloping 
to  about  250  feet  on  the  top  of  the  dam. 

On  the  Ilayden  Eeservoir  site  I  assumed  that  because  the  situation 
was  so  favorable,  a  dam  to  the  height  of  120  feet. 

The  Chairman.  Is  the  copage  narrow  ? 

Mr.  BoDFiSH.  It  is  about  400  feet  wide  and  is  precipitous  .almost  on 
both  sides  to  a  depth  of  90  feet.  Cn  one  end  it  rises  fast,  and  on  the 
other  it  slopes  off  to  a  piece  of  land  between  the  river  side  and  the 
neighboring  creek.  The  waste- way  would  be  over  the  natural  rock  bed 
at  an  elevation  of  95  to  120  feet. 

The  Chairman.  Can  you  describe  the  kind  of  a  waste- way  needed  in 
the  other  If 

Mr.  BoDFiSH.  No :  they  are  all  glacial  drifts. 

The  Chairman.  And  you  have  to  have  the  water  go  over  the  dam  f 

Mr.  BoDFiSH.  Yes. 

The  Chairman.  That  is  much  more  expensive  in  the  building  of  the 
dam,  I  suppose,  is  it  not  ? 

Mr.  BoDFiSH.  Yes.  On  the  Sugar  Loaf  Eeservoir  site,  where  the 
water  ha«  cut  through  the  natural  dam,  the  masonry  and  overfall 
would  have  to  be  built,  including  waste  gates  of  about  100  feet  in 
length.  The  reipainder  could  be  of  earth.  I  estimated  the  height  of 
that  to  be  45  feet.  In  the  case  of  the  Hayden  Eeservoir  site,  I  should 
have  said  that  there  are  two  railroads  to  be  moved.  In  the  case  of  the 
Tennessee  Eeservoir  site,  the  dam  would  have  to  abut  against  a  glacial 
drift  and  would  be  a  length  of  600  feet  over  all. 

The  Chairman.  Would  the  overflow  have  to  be  over  tfie  dam  t 

Mr.  BoBFiSH*  Yes. 
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The  Chairman.  There  are  only  two  of  them  in  which  the  overflow 
would  be  over  the  dam  ! 

Mr.  BoDFiSH.  There  is  only  one  in  which  the  overflow  would  be  over 
the  solid  rock. 

What  I  call  the  Leadville  reservoir  would  be  caused  by  damming  a 
narrow  gorge  through  solid  rock  where  the  walls  are  j)erpeiidicalar, 
only  about  75  feet  apart  and  about  60  feet  high.  Above  that,  the 
ijaasonry  could  be  carried  as  high  as  90  or  100  feet  and  then  by  some 
embankments  200  or  300  yards. 

The  Chairman.  What  proportion  of  those  reservoir  sites  would  be 
on  private  lands  I 

Mr.  BoDFiSH.  They  are  almost  all  on  private  lands.  It  happens  on 
those  sites  that  the  basins  are  natural  basins,  the  land  is  irrigable  land, 
and  the  people  are  settled  on  them.  They  have  excellent  farms  on  the 
Tennessee  basin,  and  raise  sufficient  hay  to  give  them  an  income  on  some 
of  the  farms  of  $3,000  a  year  for  160  acres. 

The  Chairman.  Have  you,  in  each  case,  a  general  estimate  of  the 
amount  of  property  that  would  have  to  be  condemned? 

Mr.  BoDFiSH.  In  the  maps  of  those  reservoir  sites  that  are  being 
made,  all  culture  and  improvements  are  recorded — railroads,  fences, 
ditches,  everything  in  existence  that  was  put  there  by  man.  The  topog- 
raphy is  taken  around  the  immediate  outlet  of  the  reservoir  site.  Two- 
foot  contours,  to  enable  careful  estimates  of  construction  on  high-water 
lines,  are  run  around  the  remainder  of  them. 

The  Chairman.  Have  you  made  any  exploration  of  the  land  to  be  ir- 
rigated by  the  water  that  is  stored  ! 

Mr.  BoDFiSH.  Not  yet.  The  Arkansas  Yalley  is  about  200  miles  in 
length,  from  Caiion  City  to  the  Colorado  and  Kansas  line.  If  you  take 
1  mile  wide  of  that  valley  for  that  distance,  you  get  approximately 
128,000  acres.  You  can  see  how  much  land  could  be  covered  in  that 
valley  by  the  300,000  acre-feet  of  the  upper  portion.  The  drainage  area 
to  furnish  the  water  for  these  300,000  acre-ieet  is  approximately  about 
360,000  acres. 

Senator  Jones.  You  have  examined  all  the  sites  above  Canon  City! 

Mr.  BoDFiSH.  No,  sir.  I  have  only  made  one  prospecting  tour  in  a 
wagon  from  the  lower  end  of  this  glacial  area  down  the  river  to  Canon 
City  and  across  to  Colorado  Springs.  I  have  surveyed  the  Fountain 
Kiver  and  the  Monument  Creek,  near  Colorado  Springs,  for  reservoir 
sites. 

Senator  Jones.  How  much  is  embraced  in  the  drainage  basin  of  the 
Arkansas  above  the  lowest  point  to  which  you  have  made  complete  ex- 
amination if 

Mr.  BoDFiSH.  About  360,000  acres. 

Senator  Jones.  What  proportion  of  the  rain-fall  embraced  in  that 
basin  would  be  caught  in  those  reservoirs! 

Mr.  BODFISH.  It  would  all  be  caught. 

Senator  Jones.  There  would  be  no  waste  of  water  of  that  360,000 
acres  at  all  if  the  reservoirs  were  built ! 

Mr.  BoDFiSH.  No,  sir ;  they  would  be  suflScient.  The  rain-fall  in  the 
Arkansas  Eiver  is  now  being  determined  and  the  streams  will  Iw 
gauged  by  the  hydrographic  force.  That  information  has  not  beenfiir- 
nished  to  me  yet.    So  I  can  not  state  how  much  water  there  is. 

Senator  Jones.  I  did  not  askabout  the  quantity  of  water,  but  whether 
the  reservoirs  would  catch  all  the  rain-fall  within  that  basin? 

Mr.  BoDFiSH.  Yes  ;  they  will  catch  all  the  rain-fall  within  the  36O;000 
acreSf  and  they  furnish  about  300^000  acre-feet,  of  storage  rooou 


STORAGE   IN   THE   MOUNTAINS   AND    ON   THE   PLAINS.         289 

Senator  Jones.  As  to  the  water  supply,  that  will  be  ascertained 
when  you  find  out  the  rain-fall  ? 
Mr.  BoDFiSH.  Yes. 

Senator  Jones.  How  much  will  all  those  reservoirs  irrigate  If 
Mr.  BoDFiSH.  About  300,000  acre-feet,  300,000  acres  of  water  1  foot 

deep. 

Senator  Jones.  I  think  the  rain-fall  would  be  very  much  more  than 

a  foot. 

Mr.  BoDFiSH.  I  presume  it  will,  but  on  the  assumption  that  you  can 
store  those  full  twice  a  year  you  can  have  a  good  deal  of  water.  The 
rain-fall,  with  the  melting  ot  the  snows,  would  fill  them  before  spring, 
and  when  the  farmer  wants  them,  in  April,  May,  and  June,  they  can  be 
emptied,  and  filled  again  with  the  melting  of  the  snows  in  June  and 
July,  which  would  be  used  again  in  the  fall,  on  the  supposition  that 
there  is  rain-fall  and  snow-fall  enough  to  fill  them  twice. 

Senator  Jones.  About  how  much  land  do  you  think  (by  refilling) 
coald  be  irrigated  if  you  got  enough  to  fill  them  twice? 

Mr.  BODFISH.  You  would  have  600,000  acre  feet. 

The  Chairman.  They  do  not  need  more  than  6  inches  of  water. 

Senator  Jones.  His  proposition  is  to  irrigate  twice  a  year. 

The  Chairman.  Six  inches  of  water  for  a  year  will  be  enough  when 
the  people  are  reasonably  economical. 

Mr.  BODFTSH.  I  have  found  three  small  sites  on  the  Fountain  and 
Monument  Eivers.  I  have  found  one  in  the  vicinity  of  Caiion  City. 
From  my  knowledge  of  the  topography  and  looking  into  the  country 
from  a  distance,  I  think  there  are  many  more  in  the  vicinity  of  Canon 
City  and  Pike's  Peak. 

Senator  Jones.  How  near  will  you  be  able  to  complete  the  examina- 
tion of  your  whole  district  this  season  if 

Mr.  BoDFiSH.  I  think  I  can  do  it  all  before  the  end  of  the  season  as 
far  as  reservoir  sites  are  concerned. 

The  Chairman.  Do  you  contemplate  sites  on  the  plains  ? 

Mr.  BoDFiSH.  There  are  some  sites  there,  I  understand,  and  which  I 
am  told  are  good,  and  will  carry  a  good  deal  of  water,  but  I  do  not  know 
about  that  until  I  investigate. 

.    STATEMENT  OF  H.  B.  CHAMBEBLIN,  OF  DENVEB. 

The  Chairman.  What  is  your  occupation? 

Mr.  c3hamberlin.  Investment  banker  and  real-estate  dealer. 

The  Chairman.  You  are  president  of  the  Chamber  of  Commerce? 

Mr.  Chamberlin.  Yes. 

The  Chairman.  Have  you  given  the  subject  of  irrigation  and  water 
sapply  for  land  in  this  State  any  attention  ? 

Mr.  Chamberlin.  I  have  given  the  matter  some  practical  but  not 
theoretical  attention. 

The  Chairman.  Please  state  in  your  own  way  what  practical  atten- 
tion you  have  given  the  subject,  and  what  conclusions  you  have  arrived 

at. 

Mr.  Chamberlin.  My  interest  in  the  reservoir  question  is  in  the 
ownership  of  land  adjoining  a  reservoir  built  in  1884.  I  purchas<»d  of 
the  Union  Pacific  Railway  in  1882  the  northwest  quarter  of  section  12, 
township  6,  south  of  range  69  west,  for  $7  an  acre.  In  1883,  this  land 
was  held  at  $10  an  acre  without  a  buyer  in  the  open  market.  No  im- 
provements  had  been  made  thereon.    In  the  autumw  oi  1%^"^^^»  ^. 
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Henry,  the  owner  of  the  southeast  quarter  of  section  4,  township  5,  south 
of  range  09  west,  built  a  reservoir  covering  80  acres  on  said  quarter 
section,  this  reservoir  being  completed  by  tlie  following  spring.  With- 
in three  months  of  the  time  this  reservoir  was  completed  this  land  of 
which  1  was  the  owner  was  sold  by  me  for  $25  an  acre,  the  apprecia- 
tion in  value  being  wholly  due  to  the  fact  that  the  reservoir  had  been 
built  of  sufficient  capacity  to  furnish  water  for  the  adjacent  lands. 

During  the  whole  of  my  ownership  that  land  was  under  a  ditch  known 
as  the  "  Agricultural  Ditch."  No  water  could  be  had  for  the  land,  the 
entire  water  right  being  exhausted,  so  that  the  stored  water  referred  to 
enhanced  the  value  of  this  land  within  six  months  from  $10  an  acre, 
with  no  buyers,  to  a  sale  at  $25  an  acre.  During  this  time  no  improve- 
ments of  any  kind  had  been  put  on  the  land. 

The  Chairman.  What  has  been  the  practical  result  of  that  reser- 
voir to  you  which  furnished  water  for  irrigation  all  that  time  ! 

Mr.  Chambbrlin.  That  land  has  been  under  cultivation  ever  since, 
and  is  now  worth  $100  an  acre. 

The  Chairman.  From  that  reservoir  if 

Mr.  Chambbrlin.  Yes. 

The  Chairman.  Explain  what  water  it  gave  and  how  much  land  it 
covered.  Give  an  idea  of  the  cost  of  the  reservoir  and  its  practical  re- 
sults. 

Mr.  Chambbrlin.  From  time  to  time  this  reservoir  has  been  en- 
larged by  heightening  the  wall  that  confined  the  water  in  a  sink,  so  that 
from  being  able  to  store  water  to  furnish  about  400  acres  the  reservoir 
is  now  able  to  furnish  water  for  an  estimate  of  1,200  acres. 

The  Chairman.  How  much  land  is  flooded  f 

Mr.  Chambbrlin.  I  think  now  about  120  acres. 

The  Chairman.  What  is  the  height  of  the  dam  ? 

Mr.  Chambbrlin.  It  must  be  14  feet  high. 

The  Chairman.  How  is  the  reservoir  supplied  with  water ;  what  is 
the  water-shed  that  supplies  it  ? 

Mr.  Chambbrlin.  It  is  not  a  natural  water-shed.  It  is  water  stored 
during  the  unused  season  from  the  Agricultural  Ditch. 

The  Chairman.  The  water  runs  to  waste  from  that  ditch  and  you 
turn  it  into  a  reservoir. 

Mr.  Chambbrlin.  Yes. 

The  Chairman.  And  by  making  that  reservoir  you  have  succeeded 
in  irrigating  about  1,200  acres  that  could  not  have  been  supplied. 

Mr.  Chambbrlin.  We  saved  water  in  that  to  irrigate  the  1,200  acres. 

Senator  Jonbs.  Has  the  owner  of  that  tract  of  land  bought  a  per- 
manent interest  in  the  water-right  or  does  he  get  it  annually  I 

Mr.  Chambbrlin.  He  has  bought  an  interest  in  the  stored  water  of 
this  reservoir,  not  in  the  water- right,  not  in  the  ditch ;  he  could  not  buy 
a  right  in  the  ditch ;  nobody  would  give  up,  but  he  bought  a  right  to 
the  water  stored  in  the  reservoir. 

Senator  Jonbs.  What  did  the  water  cost  him  If 

Mr.  Chambbrlin.  I  do  not  know.  I  think  that  another  witness 
later  will  know. 

The  Chairman.  What  is  the  character  of  the  soil  ?  Is  it  different 
from  what  it  is  on  the  plains  generally  f 

Mr;  Chambbrlin.  No,  not  at  all.    There  is  a  little  more  adobe  in  it 

The  Chairman.  Is  not  that  good  for  reservoir  sites  I 

Mr.  Chambbrlin.  Yes ;  the  reservoir  site  is  sandy  and  adobe-lik6^ 
having  a  little  more  adobe  than  the  soil  east  of  Denver. 

The  Chairman.  Have  you  made  record  of  the  evaporation  f 
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Mr.  Ohambeblin.  Ko.  Not  having  interest  in  it  now  I  have  not 
done  so. 

The  Chairman.  How  long  did  you  have  to  retain  the  water  before 
asing  it  f 

Mr.  Ohambeblin.  The  first  season  it  did  not  hold ;  the  second  season 
it  did. 

The  Chairman.  After  yon  got  it  paddled  so  that  it  would  hold  water, 
how  long  a  time  elapsed  from  the  time  of  filling  the  ditch  before  you 
could  use  the  water  ? 

Mr.  Ohambeblin.  The  filling  was  done  during  the  winter  and  early 
spring  and  every  time  there  would  be  a  little  water  going  to  waste  the 
commissioners  would  allow  it  to  be  turned  into  this  lake.  The  water 
was  not  all  used  that  was  coming  through  the  ditch.  There  was  water 
coming  constantly  through  until  the  dry  season  commenced,  about  the 
middle  of  June. 


STATEMENT  OF  LOUIS  G.  CAEPENTER,  OF  FORT  COLLINS, 

The  Ohairman.  What  is  your  occupation? 

Mr.  Oarpenteb.  I  am  professor  in  the  State  Agricultural  College. 

The  Ohairman.  Have  you  given  the  subject  of  water  supply  for  ir- 
rigation some  consideration  ? 

Mr.  Oarpenter.  I  have  traveled  a  good  deal  in  the  summer,  inves- 
tigating irrigation  in  Colorado.  In  connection  with  my  duties,  I  have 
been  over  a  good  many  thousand  miles.  I  have  traveled  probably  800 
or  1,000  miles  over  the  ditches  themselves. 

The  Chairman.  Give  us  briefly  the  result  of  your  investigation. 

Mr.  Carpenter.  Some  features  that  I  have  met  with  in  the  eastern 
part  of  the  State  may  not  have  been  called  to  your  attention,  especially 
as  to  the  Platte  Eiver.  It  has  struck  me  many  times  that  while  the 
Platte  Eiver  up  here  has  been  nearly  dry,  with  very  little  water  in  it 
for  many  miles,  the  lower  ditches  have  not  suffered  for  want  of  water, 
although  the  same  ditches  have  used  nearly  all  the  water.  I  under- 
stand that  the  greatest  water  supply  at  any  one  time  in  the  Platte 
Biver  has  been  600  cubic  feet  per  second. 

Senator  Jones.  Where  did  those  lower  ditches  get  their  water  sup- 
ply? 

Mr.  Oarpenteb.  From  the  Platte  almost  entirely.    They  have  been 

aided  somewhat  this  year  from  side  streams.  As  you  know,  throughthe 
plains  there  are  streams  that  are  ordinarily  dry,  yet  the  total  water  sup- 
ply from  them  is  large  in  one  sense.  As  a  special  instance,  there  is  the 
Bi|oa,  which  enters  the  Platte  near  Fort  Morgan.  It  has  several  times 
this  summer  come  down  with  a  rush  and  has  supplied  a  good  deal  of  wa- 
ter to  the  Platte  in  the  region  below.  It  has  helped  out  the  Platte  and 
Beaver  very  much.  One  special  instance  was  told  me  by  the  superin- 
tendent of  that  canal,  with  whom  I  went  over  the  canal.  He  heard  the 
flood  coming  down  the  canal  and  went  up  to  protect  the  ditch.  The  wa- 
ter came  down  that  channel  a  good  many  feet  wide  and  3  or  4  feet  deep, 
Bofficient  to  cover  all  the  highlands  outside.  The  water  commissioner 
of  that  district  corroborated  that  statement  and  also  stated  that  the  wa- 
ter ran  for  nearly  twenty-tour  hours.  He  further  stated,  as  showing  the 
efl^t  of  the  Platte,  that  the  water  commissioner  of  the  district  below 
told  him  that  although  they  ran  for  twenty-four  hours,  it  did  not  affect 
the  water  supply  at  Sterling  or  on  the  Pony  Ditch,  which  is  some  miles 
below.    AH  the  water  had  disappeared  in  the  sands,    The  d\%"ek.\y^^^\^ 
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ance  and  re-appearance  of  the  water  in  the  sands  is  rather  surprising. 
I  have  not  verified  that,  but  it  shows  something  of  the  characteristics 
of  those  streams. 

The  Chairman.  How  do  you  account  for  the  additional  supply  down 
below  *? 

Mr.  Carpenter.  It  must  come  from  the  supply  from  the  mountain, 
I  think,  indirectly.  It  can  not  come  from  seepage  from  irrigation  in  that 
immediate  vicinity,  I  think.  The  water  from  the  mountains  must  out- 
crop, at  various  places,  as  we  know  it  does  at  the  head  of  the  Republi- 
can River  and  so  on  through  Kansas.  The  Republican  River  rises  in 
the  eastern  part  of  the  State  entirely  away  from  the  mountains  or  any 
perpetual  water-shed  or  water  supply  in  the  sense  of  rains  or  snow,  yet 
I  believe  it  is  a  perpetual  stream,  and  they  are  irrigating  from  it. 

The  Chairman.  Is  there  any  irrigation  done  in  Kansas  from  the 
Platte? 

Mr.  Carpenter.  Not  that  I  know  of,  until  you  reach  North  Platte, 
although  that  is  beyond  my  line  of  experience.  I  have  confined  my 
travels  to  this  State,  but  the  North  Platte  waters  some  portion  of  it.  I 
have  been  told  that  there  is  none  on  the  South  Platte  in  Nebraska. 
The  lowest  ditch  in  this  State  that  is  of  any  size  is  the  Ileff  Ditch,  taken 
from  the  Platte  Valley,  which  heads  just  below  Sterling.  There  we 
see  a  ditch  that  seems  to  be  abandoned  farther  east. 

The  Chairman.  In  your  travels  this  summer  have  you  observed 
many  places  where  they  have  attempted  to  store  water,  in  reservoirs 
or  otherwise,  to  increase  the  supply  i 

Mr.  Carpenter.  Yes ;  I  have  seen  some. 

The  Chairman.  Describe  them  and  their  success. 

Mr.  Carpenter.  As  to  a  part  of  them  I  can  not  describe  their 
success.  In  the  Arkansas  Valley  there  is  a  reservoir,  covering  about 
200  acres,  about  200  miles  from  Lamard.  It  was  in  process  of  con- 
struction when  I  was  there  in  April.  I  have  here  a  photograph  of  the 
embankment,  which  is  quite  long.  It  is  about  110  miles  from  the  head- 
gate  of  that  canal,  that  being  the  largest  canal  in  the  State.  The  canal 
has  been  a  success  during  the  year,  and  has  furnished  a  good  deal  of 
water.  In  the  northern  part  of  the  State  there  are  a  number  of  reser- 
voirs. As  to  the  North  Poudre  the  superintendent  is  here  and  can  give 
you  definite  information,  and  I  would  prefer  that  he  should  give  it.  In 
many  cases  they  have  helped  out  wonderfully.  The  crops  would  have 
been  a  failure  without  them. 

The  Chairman.  Have  you  heard  any  discussion  of  the  amount  of 
evaporation  from  the  time  of  the  storage  of  the  water  nntil  they  got 
ready  to  use  it  f 

jVIr.  Carpenter.  We  have  conducted  a  series  of  experiments  at  the 
college,  and  know  something  approximately  of  the  evaporation,  I  have 
a  chart  here  showing  the  evaporation,  if  you  would  like  to  look  at  it. 

The  Chairman.  We  should  like  to  see  it. 

Mr.  Carpenter  (producing  the  chart).  Experiments  have  been  con- 
ducted at  the  college  in  tanks  for  several  years.  I  do  not  know  the 
circumstances  of  those  that  were  made  before  I  came  there,  but  I  com- 
bined the  experiments  of  last  year,  September  to  December,  with  those 
of  the  first  half  of  this  year  and  reduced  them  to  the  evaporation  day- 
rate.  In  January  and  Eebruary  the  water  was  frozen,  but  we  melted 
it  and  divided  the  loss  by  the  number  of  days.  The  horizontal  lines 
on  this  chart  represent  hundredths  of  an  inch.  In  January  the  average 
was  .035  of  an  inch  per  day.  The  progress  of  the  curve  indicates  the 
general  run.    In  April  it  ran  up  to  betweei^  .13  an(|  .14  of  ai)  inch  per 
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lay.  In  May  we  had  a  very  rainy  month,  and  it  increased.  In  Jnly  it 
•an  op  to  between  .17  and  .18  of  an  inch,  as  an  average,  per  day.  We 
lave  taken  those  observations  twice  a  day  with  the  book  gauge,  so  that 
•ur  experiments  are  correct,  because  that  is  the  most  careful  means  of 
measuring.  At  least  our  measurements  are  correct  within  one  one- 
hoasandth  of  a  foot,  and  generally  within  one  ten-thousandth.  That 
aakes  the  total  evaporation,  I  believe,  about  35  inches  for  one  year. 
^hi8  summer  we  have  pi  aced  tanks  in  canals  and  tanks  in  reservoirs. 
?he  reservoir  experiments  have  not  been  carried  on  now  for  four  years, 
>ut  for  the  limited  time  in  which  they  were  carried  on  in  one  reservoir 
he  evaporation  was  a  little  over  50  per  cent,  more  than  that  shown  in 
his  chart.  The  tanks  are  in  earth,  and  their  temperature  is  kept  cool 
\y  the  temperature  of  the  surrounding  earth.  Heat  has,  of  course. 
Teat  influence  on  evaporation.  We  have  really  only  one  good  result, 
tecaase  of  one  of  the  tanks  being  tampered  with.  The  evaporation  in 
uly  was  7 J  inches  in  the  middle  of  the  lake,  probably  80  rods  from  the 
leareslr  shore,  while  in  this  tank,  the  figures  of  which  are  shown  in  the 
hart,  it  was  a  little  less  than  5J.  We  placed  a  tank  in  the  river,  so 
hat  the  water  would  be  of  the  same  temperature  as  the  river.  There 
lie  evaporation  was  between  8  and  4  inches  less  than  in  either  the  tank 
n  the  earth  or  the  tank  in  the  reservoir.  Temperature,  of  course,  has 
\  controlling  influence  on  evaporation. 

The  Chairman.  About  what  time  does  the  water  remain  in  the  res- 
Tvoir  befdre  it  is  used  for  irrigation  purposes  If  When  is  the  end  of  the 
rrigation  period  ? 

Mr.  Oabpenteb.  That  depends  upon  the  crops.  The  water  is  needed 
0O8t  in  June,  July,  and  part  of  August. 

The  Chairman.  Suppose  the  water  is  used  in  June,  July,  and  August. 
Then,  you  commence  storing  at  what  time"? 

Mr.  Cabpentee.  It  can  be  stored  just  as  soon  as  the  ice  melts  so  that 
leliter  can  run  in  the  canals  or  ditches.  In  the  contracts  that  are  made 
ly  the  various  ditch  companies  it  is  generally  stated  that  the  irrigation 
;hall  be  from  the  1st  of  May  until  the  1st  of  November.  But  they  are 
)eginning  to  irrigate  earlier  wherever  they  can  get  water. 

The  Chairman.  Then  you  would  not  store  it  more  than  five  or  six 
Qonths  probably  ? 

Mr.  Carpenter.  No. 

The  Chairman.  It  would  not  be  kept  stored  any  longer  than  that  as 
m  average  ? 

Mr.  Carpenter.  I  should  not  think  the  average  amount  would  be 
nnch  more  than  4  months. 

The  Chairman.  And  during  those  four  months,  you  have  part  of  the 
kime  the  maximum  of  evaporation  I 

Mr.  Carpenter.  No  ;  the  maximum  of  evaporations  in  the  streams 
is  in  July. 

Senator  Jones.  And  the  maximum  needed  for  irrigation  would  be 
in  June,  I  suppose  H 

Mr.  Carpenter.  Yes ;  in  the  latter  part  of  May,  June,  and  perhaps 
part  of  July — along  in  those  three  months. 

The  Chairman.'  There  would  not  be  more  than  5  or  6  inches  of  evapo- 
ration during  the  time  the  water  would  have  to  be  retained  f 

Mr.  Carpenter.  In  the  month  of  June  and  July,  the  evaporation 
uder  reservoir  conditions  would  not  be  more  than  5  inches  per  month 
flnr  these  two  months,  judging  from  my  limited  observation. 

The  Chairman.  Then,  the  whole  evaporation  would  not  exiiee-vi  v\»  ^wi\» 
would  it  f 
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Mr.  Carpenter.  I  should  think  not. 

Senator  Jones.  For  what  time  ? 

Mr.  Carpenter.  During  the  irrigation  season,  for  the  time  the  water 
would  be  needed. 

The  Chairman.  What  I  want  to  get  at  is  the  loss  by  evaporation. 

Senator  Jones.  For  the  twelve  months. 

Mr.  Carpenter.  For  the  twelve  months,  the  evaporation  would  vary 
from  35  to  60  inches.  Storage  might  begin  in  the  fall,  in  case  there  is  a 
reservoir.  There  is  no  reason  why  the  winter  water  should  not  be  saved. 
Of  course,  that  water  would  be  subject  to  a  greater  evaporation  than  in 
any  other  case. 

Senator  Jones.  But  you  will  have  evaporation  as  soon  as  there  is 
water  in  the  reservoir.  If  you  have  water  there  for  twelve  months  there 
will  be  evaporation  for  twelve  months. 

Mr.  Carpenter.  It  is  not  always  full,  as  the  water  will  be  used  up 
for  irrigation  during  part  of  the  time. 

Senator  Jones.  What  is  the  rain-fall  here  per  year  ? 

Mr.  Carpenter.  The  rain-fall  for  the  Stateat  Denveris  somethingover 
15  inches.  From  our  observplions  at  Fort  Collins  the  rain-fall  for  eight 
years  averages  13^  inches.  There  is  another  diagram  here  that  shows 
the  distribution  of  the  rain-fall,  which  is  fully  as  important  as  the  amount 
of  rain-fall,  so  far  as  crops  are  concerned.  A  minimum  of  rain-fall  may 
do  a  maximum  of  good,  if  it  comes  when  it  is  needed.  It  is  a  chart  of 
the  average  rain-fall  per  mouth.  On  the  rain-fall  map  you  will  observe 
that  in  June  the  line  descends  somewhat,  and  in  July  it  descends  some- 
what. In  the  winter  the  rain-fall  is  of  course  slight.  A  large  percentage 
of  it  comes  during  the  months  of  May,  June,  and  July. 

Senator  Jones.  State  the  amount  of  rain-fall  for  each  month  from  the 
chart  so  that  it  may  get  into  the  record. 

Mr.  (Carpenter.  In  January  it  is  .80  of  an  inch ;  in  February,  .52 
of  an  inch  ;  in  March,  .70  of  an  inch  ;  in  April,  1.6  inches ;  in  May,  2.9 
inches ;  in  June,  it  is  1.7  inches ;  in  July,  1.8  inches ;  in  August  it  is  a 
trifle  over  1  inch ;  in  September  it  is  about  .94  of  an  inch  ;  in  October,  .97 
of  an  inch  ;  in  November,  .4  of  an  inch  ;  and  in  December  .35  of  an  hich. 
I  have  further  data  here  from  the  state  engineer's  report.  It  is  a  chart 
which  was  made  for  another  purpose,  but  it  illustrates  the  discharge,  in 
cubic  feet  per  second,  of  the  Cach6  la  Poudve  Eiver.  The  actual  dis- 
charge varied  from  day  to  day,  but  I  have  evened  them  out.  On  this 
chart  there  are  lines  which  represent  the  actual  discharge,  according  to 
the  records  of  the  state  engineer's  oflice,  but  the  curve  has  been  smoothed 
out  to  show  the  change  of  the  stream.  The  first  line  is  the  discharge  of 
1884,  These  lines  indicate  a  thousand  cubic  feet  per  second.  For  1885 
you  will  observe  that  the  discharge  was  more  variable  and  less  in  amount 
than  in  1884.  In  1880,  the  lines  indicathig  the  discharge  show  that  in 
the  fall  and  winter  it  became  very  small.  Fainter  lines  represent  the 
discharge  of  1887,  which  is  still  smaller.  In  1888  it  is  still  smaller. 
As  to  tiiat  year  Mr.  La  Grange,  the  water  commissioner,  is  here  and 
can  tell  you  as  to  the  condition  of  the  stream. 

Senator  Jones.  From  1884  to  1888,  there  was  a  steady  decrease  in 
the  volume  of  the  Ktream  ? 

Mr.  Carpenter.  Yes. 

Senator  Jones.  This  year,  it  would  seem,  there  has  been  a  slight  in- 
crease ! 

Mr.  Carpenter.  Yes.  The  bla.k  line  running  across  the  <liart  rep- 
resents the  supi)ly  which  the  ditches  would  carry  if  they  had  all  the 
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water  they  could  carry.  The  needs  of  the  ditches  vary.  If  they  all 
want  water  at  the  same  time,  2,300  feet  would  supply  them.  Early  in 
May  a  less  amount  would  supply  them,  but  how  much,  I  am  not  able  to 
say.  So  this  line,  as  a  standard,  would  be  more  exact  if  it  were  a  curve, 
because  the  excess  of  water  would  be  greater  than  this  chart  would 
show.  All  that  water  [indicating  by  reference  to  the  chart]  is  excess, 
and  if  it  could  be  stored  it  would  furnish  an  immense  volume  of  water, 
which  would  benefit  all  the  country  east  of  there. 

Senator  Jones.  For  how  long  a  time  is  this  2,300  feet  required  in  the 
ditches  ? 

Mr.  Carpenter.  I  do  not  know  personally. 

The  Chairman.  Is  there  not  a  time  when  this  water  is  not  all  re- 
quired in  the  ditches? 

Mr.  Carpenter.  I  do  not  know  how  that  is.  Mr.  La  Grange  knows 
more  of  the  matter  than  I  do. 

Senator  Jones.  Let  us  see  what  Mr.  La  Grange  has  to  say  about  it. 


STATEMENT  OF  B.  S.  LA  GEANGE. 

Senator  Jones.  Mr.  Carpenter  has  just  stated  that  2,300  cubic  feet 
per  second  is  what  is  required  by  the  ditches  supplied  by  the  stream  he 
refers  to  (Oach6  la  Poudre).  I  ask  you  for  how  long  a  period  the  ditches 
require  that  much  water'? 

Mr.  La  Grange.  Thirty  to  forty  days. 

Senator  Jones.  Within  the  twelve  months'? 

Mr.  La  Grange.  Yes. 

Senator  Jones.  Only  that  much  within  a  year  *? 

Mr.  La  Grange.  Yes,  for  the  general  irrigation.  We  have  a  surplus 
of  about  1,100  cubic  feet  per  second,  basing  it  on  the  supposition  that 
the  intake  of  all  the  canals  is  2,300  and  the  discharge,  as  recorded  in 
the  canon,  would  give  us  about  1,100  cubic  feet  of  surplus. 

Senator  Jones.  That  is  to  say,  the  average  annual  flow  of  the  stream 
for  twelve  months  would  be  about  3,400  feet  per  second,  and  the  canals 
require  2,300  feet  ? 

Mr.  La  Grange.  It  is  more  than  that  for  the  whole  twelve  months. 
I  am  speaking  with  reference  to  this  season.  We  had  about  1,100  feet 
excess  during  the  past  season  of  irrigation. 

The  Chairman.  You  had  that  much  surplus  water  that  was  wasted? 

Mr.  La  Grange.  Yes. 

Senator  Jones.  During  the  season  of  irrigation,  he  says. 

The  Chairman.  Kot  during  the  whole  year,  then  *? 

Mr.  La  Grange.  J^o,  I  do  not  mean  for  the  whole  year. 

Senator  Jones.  There  were  1,100  feet  of  excess  during  the  season  of 
irrigation  ? 

Mr.  La  Grange.  Yes. 

Senator  Jones.  And  the  whole  flow  was  in  excess,  during  the  rest  of 
the  year? 

Mr.  La  Grange.  Yes. 

The  Chairman.  All  of  which  might  be  stored  and  cover  further 
land? 

Mr.  La  Grange.  Certainly. 
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STATEMENT  BESUMED  OF  LOUIS  G.  CABPEHTEE. 

Mr.  Carpenter.  The  number  of  square  miles  in  the  Cach6  la  Poudre 
Valley  under  ditch  is  393.  The  number  under  actual  irrigation  I  have 
not  the  data  for.    The  State  engineer  has  that  data,  however. 

The  Chairman.  Can  you  figure  ui)  how  much  this  excess  would  add 
to  the  land  to  be  irrigated  if  it  were  stored  ? 

Mr.  Carpenter.  You  will  go  into  that  section  this  evening  and  you 
can  get  the  information  there. 

The  Chairman.  Have  you  anything  further  to  state  ? 

Mr.  Carpenter.  I  have  a  map  here  showing  the  extent  of  the  irriga- 
tion of  the  Stare,  which  combines,  graphically,  the  irrigated  regions. 
Mr.  Ulrich  has  here  present  a  map  showing  the  regions  themselves, 
which  contains  much  valuable  information. 

Senator  Jones.  Is  this  map  for  the  entire  State  I 

Mr.  Carpenter.  Yes.  This  shows,  approximately,  the  land  under 
ditch  in  the  Platte  Valley,  or  Water  Division  No.  1.  That  shown  in 
Water  Division  No.  2  (the  Arkansas  Valley)  is  about  correct.  The  re- 
gion of  the  San  Luis  Valley  is  about  correct  as  to  the  lands  under  ditch. 
The  regions  in  the  other  portions  of  the  State  arc  approximate. 

Senator  Jones.  What  do  the  different  colors  on  that  map  represent! 

Mr.  Carpenter.  The  yellow  represents  the  land  that  Professor  Hay- 
den  denominated  "Agricultural  land."  The  dark  color  represents  tlic 
region  under  ditch — I  do  not  mean  irrigated,  but  the  region  that  bas 
water  above  it,  and  that,  if  there  were  water  in  those  ditches,  the  land 
could  derive  the  benefit  of  it. 

Senator  Jones.  The  colors,  as  I  understand  you,  on  this  map  show 
the  location  and  quantity  of  land  in  the  Stat6  of  Colorado  that  are  an- 
der  ditch  ? 

Mr.  Carpenter.  Approximately,  yes.  The  information  is  not  exact 
enough  to  show  the  western  part  of  the  State  accurately,  but  it  is  ap- 
proximate. 

Senator  Jones.  Can  you  give  us  any  idea  of  the  amount  of  laud  in 
Colorado  that  is  susceptible  of  irrigation  if  the  ditches  were  extended t 

Mr.  Carpenter.  All  this  portion  of  the  State  east  of  the  mountains 
is  agricultural  land,  if  it  had  water.  That  is  in  extent  about  50,000 
square  miles. 

Senator  Jones.  About  how  much  of  it  is  so  situated  that  water  can 
be  carried  to  it  if  a  water  supply  were  to  be  found  in  the  mountains? 

Mr.  Carpenter.  As  to  that  I  am  nor.  prepared  co  state  exactly. 

Senator  Jones.  Is  it  a  very  large  proportion  ? 

Mr.  Carpenter.  It  is  a  very  large  proportion.  ^From  this  map,  and 
from  knowing  the  location  of  the  ditches  from  Mr.  Ulrich's  map  and 
determining  the  area  by  the  peri  men  ter,  I  coini)ute  the  total  extent  ot 
the  lands  under  ditches  to  be  4,552  square  miles. 

Senator  Jones.  That  is,  the  land  shown  by  coloring  on  this  map. 

Mr.  Carpenter.  Yes. 

Senator  Jones.  Is  there  water  enough  in  the  ditches  to  irrigate  that 
land  ? 

Mr.  Carpenter.  No. 

Senator  Jones.  How  much  more  would  be  required  in  the  ditches  to 
irrigate  that  much  land  ? 

Mr.  Carpenter.  I  could  only  make  an  estimate  that  might  be  very 
far  from  the  truth,  but  I  should  say  three  or  four  times  as  much^ 
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Senator  Jones.  There  is  no  more  water  in  the  ditches  than  would  be 
necessary  to  irrigate  one-fourth  or  one-third  of  this  land. 

Mr.  Carpenter.  That  would  be  my  estimate,  though  it  may  be  very 
far  from  the  truth.  It  is  merely  an  opinion.  You  have  asked  me  in  re- 
gard to  the  tenure  of  water  property.  I  have  brought  the  forms  of  a 
couple  of  deeds  used  by  the  canal  companies,  that  may  be  entered  as 
exhibits,  which  you  can  examine  at  your  leisure. 

FORM  OF  AGREEMENT  FOR  WATER  RIGHT. 
The  Arkansas  Biver  Land,  Beservoir,  and  Canal  Company. 

This  agreement,  made  this day  of in  the  year  18 — ,  "between  the  Arkan- 
sas River  Land,  Reservoir,  and  Canal  Company,  a  corporation  existing  under  the  laws 

of  Colorado,  party  of  the  first  part,  and ,  of  the  county  of ,  and  — ^ 

of ,  party  of  the  second  part,  witnesseth  :  That  in  consideration  of  the  stipu- 
lations herein  contained,  and  the  payments  to  he  made  as  hereinafter  specified,  the 

first  party  hereby  agrees  to  sell  unto  the  second  party water  right  —  to  the 

use  of  water  flowing  through  the  canal  of  said  company,  each  water  right  represent- 
ing 1.44  cubic  feet  of  water  flowing  over  a  weir  per  second,  subject  to  the  following 
terms  and  conditions,  to  which  the  said  party  of  the  second  part  or  assigns  expressly 
agrees : 

First.  The  said  company  agrees  to  furni&h  the  said  water  to  the  said  second  party 
or  assigns  continuously  during  the  irrigating  season,  except  as  hereinafter  provided, 
and  at  no  other  time,  unless  with  consent  of  company  thereto  in  writing. 

Second.  Said  water  shall  be  used  only  for  irrigation  and  domestic  purposes  on  the 

following-described  tract  of  land,  to  wit, ,  and  under  no  circumstances 

shall  said  water  or  any  portion  thereof  be  used  for  mining,  milling,  or  mechanical 
power,  or  for  any  other  purpose  not  directly  connected  with  or  incidental  to  the  pur- 
poses first  herein  mentioned,  unless  with  consent  of  company  thereto  in  writing. 

Third.  The  said  company  shall  deliver  said  water  at  such  point  or  points  aloug 
the  line  of  said  canal  or  ditch,  or  from  any  of  its  reservoirs/ or  either  or  all,  as  it  may 
determine  to  be  the  most  practicable,  and  the  manner  of  withdrawing  and  regulating 
the  supply  of  said  water  from  said  company's  canal,  ditch,  or  reservoir  shall  be  pre- 
scribed by  said  company,  and  shall  at  all  times  be  under  its  control  as  determined  and 
directed  by  the  board  of  directors  of  said  company.  The  head-gates,  flumes,  weirs,  or 
other  arrangements  through  which  the  water  hereby  sold  shall  be  drawn  ofl"  from  the 
said  company's  canal,  ditch,  or  reservoirs  shall  be  made  and  placed  in  position  by 
said  company,  but  at  the  cost  of  the  said  second  party,  who  shall  also  be  liable  for  the 
expense  of  keeping  the  same  in  good  repair  and  condition,  and  the  said  company  may 
collect  and  enforce  the  payment  of  all  sums  expended  for  said  purposes  in  the  same 
manner  as  prescribed  for  collectiug  and  enforcing  assessments. 

Fourth.  The  said  first  party  agrees  to  keep  and  maintain  said  main  canal  or  ditch 
and  any  and  all  of  its  reservoirs  in  good  order  and  coudition,  and  in  case  of  accident 
to  the  same  to  repair  the  injury  thereby  occasioned  as  soon  as  practicable  and  ex- 
pedient ;  and  the  company  shall  have  a  right  to  assess  for  the  ordinary  expenses  of 
maintaining,  repairing,  and  superintending  said  canal  and  any  and  all  reservoirs  con- 
nected therewith  a  sum  not  exceeding  $12  per  water  right  sold  per  annum,  payable 
on  April  1  of  the  year  for  which  said  assessment  is  made. 

Fifth.  The  first  party  shall  have  the  right  of  roadway  on  the  banks  of  its  ditch 
and  main  laterals,  and  tjie  same  shall  never  be  obstructed  by  fence  or  otherwise  by 
second  party  or  assigns,  and  in  case  a  fence  is  constructed  by  second  party  across 
said  roadway  he  shall  construct  and  maintain  convenient  gate  or  gates  across  said 
banks  or  roadways  wherever  such  fence  may  be  constructed  by  second  party.  It 
shall  be  the  duty  of  the  employes  of  said  first  party  to  close  all  such  gates  whenever 
they  open  them. 

Sixth.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties  here- 
to, that  in  case  the  canal  of  said  company  shall  be  unable  to  carry  and  distribute  a  vol- 
ume of  water  equal  to  its  estimated  capacity,  either  from  casual  or  unforseen  or  un- 
ayoldable  accident,  or  if  the  volume  of  water  prove  insufiicient  from  drought,  or  from 
any  other  cause  beyond  the  control  of  the  company,  the  company  shall  not  be 
liable  in  any  way  for  the  shortness  or  deficiency  of  supply  occasioned  by  any  of  said 
eansea.  If,  however,  by  reason  of  such  causes,  the  supply  of  water  be  insnmcient  to 
ftarDiah  an  amount  equal  to  all  the  water  rights  then  outstanding  the  said  company. 
shall  have  the  right  to  distribute  such  water  as  may  flow  through  said  canal  to  the 
boldera  of  snch  water  rights  pro  rata,  and  for  the  purpose  of  so  doing  may  esUA^Vxi^ 

'*  enforce  such  rules  as  it  may  deem  necessary  or  expedient. 
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Seventh.  It  is  hereby  Bpecitically  nnderstood  and  agreed  that  the  necessary  right  of 
way  iipou  which  to  coDBtrnct  and  maintain  laterals  through  which  to  conduct  water 
from  the  ditch  or  reservoirs  of  first  partj*^  onto  lands  situate  and  lying  below  or  under 
the  lands  herein  described  shall  be,  and  is  hereby,  granted  for  said  purposes; 
and  the  right  to  enter  upon  said  lands  to  survey  and  locate  said  laterals,  and  to  con- 
struct and  maintain  the  same  by  first  party,  or  the  owner  or  owners  of  the  lower 
lands,  is  hereby  granted  by  second  party,  without  other  or  further  cousideratioB 
than  is  herein  contained  ;  and  such  right  of  way  is  hereby  granted  where  the  same 
may  be  located  on  the  lands  herein  described.  Provided,  however,  that  such  laterals 
shall  only  be  built  when  and  where  it  is  reasonably  impracticable  to  do  otherwifle, 
and  to  the  leasfc  harm  and  injury  to  said  second  party. 

In  consideration  whereof  the  said  second  party  agrees  to  pay  unto  said  first  party 
the  sum  of dollars^  with  interest  payable  annually,  at  the  rate  of per  cent 


per  annum. 
Payment  has  been  made  and  received  of 


dollars,  and  the  remaining  princi- 


pal, with  the  annually  accruing  interest,  shall  be  paid  at  the  ofiice  of  the  first  party 

in  Denver,  Colo.,   in payments,  at  the  time  and  in  the  manner  following, 

that  is  to  say : 


First  payment 

Second  payment 

Third  payment 

Fourth  payment 

Fifth  payment 

Sixth  payment 


Day. 

Men  til. 

Tear, 

Principal. 


Interest. 


Amount. 


Hemarks. 


And  the  said  second  party,  in  consideration  of  the  premises,  hereby  agrees  to  make 
punctual  payment  of  the  above  sums,  as  each  of  the  same  respectively  becomes  due 
and  to  regularly  and  seasonably  pay  all  assessments  that  may  hereafter  be  imposed 

by  said  company  for  the  purpose  aforesaid ,    And  it  is  hereby  agreed  and 

convenanted  by  the  parties  hereto,  that  time  and  punctuality  are  material  and  essen- 
tial ingredients  of  this  contrfict. 

It  is  understood  and  agreed  that  in  the  event  of  a  failure  to  make  payment  of  eitter 
principal  or  interest,  when  the  same  by  the  terms  of  this  contract  become  due,  then 
all  the  deferred  payments  due  and  to  become  due,  as  agreed,  shall  become  then  due, 
and  the  said  first  party  shall  have  the  right,  at  the  expiration  of  sixty-days,  to  fore- 
close and  terminate  this  contract :  Provided  it  shall  first  give  said  second  party  notice 
of  its  intention  so  to  do. 

It  its  further  agreed  that  the  irrigating  season  shall  commence  April  1  and  con- 
tinue to  November  1  of  each  and  every  year,  and  that  thereafter  water  shall  be 
conveyed  for  domestic  purposes  whenever  reasonably  practicable,  subject  to  the  right 
of  said  first  party  to  repair,  enlarge,  or  extend  said  canal. 

And  it  is  iurther  stipulated  that  no  assignment  of  the  premises  shall  be  valid  unless 
the  same  shall  be  indorsed  hereon,  and  that  no  agreements,  or  conditions,  or  relations 
between  the  second  party  and  assignee  of  the  second  party,  or  any  other  person  ac- 
quiring title  or  interest  from  or  through  the  second  party,  shall  preclude  the  first 
party  from  the  right  to  convey  the  premises  to  the  second  party,  the  assigns  of  the 
second  party,  and  the  surrender  of  this  agreement  and  the  payment  of  the  unpaid 
portion  of  the  purchase-money  which  may  be  due  to  the  first  party. 

It  is  also  stipulated  and  agreed  that  from  and  after  the  execution  hereof,  the  said 
second  party  shall  enter  into  the  use  and  enjoyment  of  the  water  flowing  through  said 
ditch  to  the  extent  of  the  right  above  contracted  to  be  conveyed  as  fully  as  though  a 
final  certificate  for  said  right  had  been  issued,  but  subject,  nevertheless,  to  all  the 
terms  and  conditions  above  set  forth. 

It  is  further  expressly  understood  and  agreed  between  the  parties  hereto,  that 
neither  this  contract  nor  any  of  its  terms,  conditions,  or  provisions  shall  be  in  any 
manner  supplemented,  altered,  or  changed  from  what  has  been  provided,  or  any  other 
or  further  contract  be  made  respecting  the  subject-matter  of  this  contract,  except  that 
it  be  indorsed  hereon  in  writing,  signed  by  the  president,  and  attested  by  the  secre- 
tary, under  the  corporate  seal  of  said  company. 

It  is  agreed  and  underetood  that  when  the  owner  or  holder  of  a  water  right  has  fully 
paid  for  the  same,  ho  may  have  the  right  to  relocate  the  same,  wholly  or  in  part, 
upon  any  other  land  under  the  line  of  the  company's  canal,  provided  the  same  be 
done  without  any  detriment,  expense,  or  liability  whatever  to  said  canal  company- 
It  is  hereb;v  further  stipulated  and  agreed  that  when  said  first  party  shall  have  sold, 
and  shall  have  outstanding  and  in  force  a  number  of  water  rights  equal  to  the  esti- 
'^ated  capacity  of  the  company's  dVtcVi,  to  iuTi\\\«k\i\<aAiet,aiid  two-fifths  of  the  contract 
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price  for  the  same  shall  have  been  paid,  then  the  holder  or  holders  of  such  contracts 
for  water  rights  shall  have  a  voice  and  vote  in  the  management  of  the  affairs  of 
said  company's  canal,  proportioned  to  the  interest  which  said  second  parties'  contract 
bears  to  the  entire  number  of  contracts  outstanding  ;  and  when  two-thirds  of  such 
outstanding  rights  have  been  fully  paid  for,  according  to  the  terms  of  the  several 
contracts  entered  into,  then  the  title  to  said  canal  shall  pass  to  the  owners  and  holders 
of  contracts  for  such  water  rights  at  the  time,  on  the  plan  following : 

Within  sixty  days  thereafter,  at  such  time  as  may  be  fixed  by  the  board  of  directors 
of  first  party,  said  board  of  directors  of  first  party  shall  hold  a- meeting  for  the  pur- 
pose, and  thereat  designate persons,  who  are  at  that  time  owners  of  water  rights 

under  said  ditch,  to  be  the  incorporators  of  a  new  company,  to  be  incorporated  under 

the  laws  of  the  State  of  Colorado,  and  which  said persons  shall,  within  thirty 

days  thereafter,  subscribe  to  articles  incorporating  a  new  stock  company  under  a  new 

name,  and  said persons  shall  be  the  directors  for  the  first  year ;  and  immediately 

following  the  signing  and  filing  of  articles  of  incorporation  the  directors  thereof  shall 
organize,  make  by-laws,  procure  a  seal,  and  otherwise  proceed  as  the  law  directs ; 
and  at  said  time  they  shall  issue  to  the  owners  of  said  water  rights,  and  to  each 
owner  of  the  capital  stock  of  the  new  company,  fall  paid,  the  same  proportion  of  the 
whole  of  said  stock  as  the  water  right  each  owner  thereof  has  will  bear  to  the  whole 
amount  of  water  rights  sold  as  aforesaid,  and  second  party  hereby  agrees  to  accept  and 
receive  the  sock  of  said  new  company  as  aforesaid,  and  when  said  water  rights  shall  have 

been  fully  paid,  as  aforesaid,  and  said persons  shall  have  been  named  as  herein 

provided  by  first  party,  and  said persons  notified  in  writing  of  that  fact  and 

that  said  water  rights  had  been  fully  paid,  as  aforesaid,  then  the  obligation^  of  this 
company,  said  first  party,  in  respect  to  said  ditch  and  keeping  the  same  in  repair,  or 
supplying  water  through  the  same,  or  any  other  ditch,  canal,  or  reservoir  connected 
therewith,  shall  cease,  and  the  said  new  company  and  the  stockholders  thereof  shall 
thereafter  be  the  owners  and  in  control  of  the  said  ditch  and  the  water  of  the  same. 

It  is  expressly  provided,  however,  that  should  first  party,  in  exercising  its  rights  in 
its  articles  of  incorporation  set  forth,  carry  on  any  blisiness  therein  named — for 
instance,  stock-raising,  farming,  milling,  etc.,  and  should  require  water  for  such  pur- 
poses, that  first  party  will  take  the  same  subject  to  the  same  restrictions  and  rules 
that  govern  the  use  of  water  for  others,  and  that  it  will  also  be  entitled  to  its  pro 
rata  representation  and  stock  in  the  new  company. 

It  is  further  agreed  that  if  said persons  provided  to  be  appointed  to  incor- 
porate anew  company  should  decline  or  fail  to  incorporate  said  new  company  as  herein 
contemplated,  then  first  party  may,  within days,  appoint  others  for  said  pur- 
pose and  to  so  continue  to  appoint  persons  until  said  company  is  incorporated  as  herein 
provided.  And  it  is  further  agreed  that  the  said  first  party  will  deliver  said  ditch  to 
said  water-right  owners,  as  aforesaid,  and  at  the  time  and  manner  aforesaid,  free  of 
any  debts  against  the  same. 

In  witness  whereof  the  said  Arkansas  River  Land,  Reservoir  and  Canal  Company 
has  caused  its  corporate  name  to  be  hereunto  subscribed  by  its  president,  and  its 
corporate  seal  to  be  hereunto  affixed  by  its  secretary,  as  well  as  to  a  duplicate  hereof, 

and  the  said subscribed name  hereto,  as  well  as  to  a  duplicate 

hereof,  this day  of  —  A.  D.  188 — . 


Attest: 


[SEAL.l 
[SEAL.] 

[seal.] 
[seal.] 

[SEAL.] 


Secretary. 


[Indorsement:]  No. contract.    The  Arkansas  Eiver  Land,  Ees- 

ervoir  and  Canal  (Jompany,  with . 

Received 18  — ,  of the  sum  of dollars,  in- 
terest on  the  within  contract. 

Received  18  —  of the  sum  of dollars 

amount  of  first  payment  on  the  within  contract. 

Similar  receipts  for  second  to  sixth  payments,  inclusive,  follow. 

ASSIGNMENT. 


—  ,  the  within-named  purchaser,  for  and  in  consideration  of dol- 

Imn,  do  liereby  assign  and  transfer  all right,  title,  interest,  and  claim  in  and  to 

the  within-described  right  to  water,  unto ,  of  tl\o  cowivV^  oi wjl^ 

—  — — ,  of >  hoire  and  assigns^  forever.    And do  ^excAi^  wa^iXiofvL^  wv^ 
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empower ,  to  receive  from  the  said all  unpaid  balances  due 

to  said  company,  in  part  consideration  for  said  water  rig^ht,  and  upon  the  final  pay- 
ment of  all  the  purchase-money,  and  a  full  compliance  with  all  the  requirements  con- 
tained in  the  within  agreement,  to  execute,  or  cause  to  be  executed,  to  the  said 

,  heirs  and  assifijns,  a  deed  for  said  water  right,  instead  of  to . 

Given  under hand  and  seal  this day  of ,  A.  D.  18—. 

It  is  expressly  understood  that  iu  consenting  to  recognize  this  assignment  the  offi- 
cers of  this  company  do  not  exempt  the  original  purchaser  from  any  of  his  liahilities 
under  the  contract,  but  to  protect  the  rights  of  the  assignee,  provided  he  compUes 
with  his  obligations. 

Countersigned : 

.     [seal.] 


of 


County,  88 : 


Before  me, ,  in  and  [for  said  county,  this  day  personally  came 


•,  known  to  me  to  he  the  identical  person  described  in  the  within  agreement, 

and  who  executed  the  foregoing  assignment,  and  acknowledged  that signed, 

sealed,  and  delivered  the  same  as free  and  voluntary  act  and  deed  for  the  use  and 

purposes  herein  set  forth. 
Given  under  my  hand  and  seal  of  office  this day  of ,  A.  D.  18— . 

FORM  OF  WATER  DEED. 

Know  all  men  by  these  presents  that  the  Arkansas  River  Land,  Reservoir,  and  Canal 
Company  (a  corporation  existing  under  the  laws  of  the  State  of  Colorado),  of  the 

first  part,  and ,  of  the  county  of ,  and  State  of  Colorado,  of  the 

second  part,  for  and  in  consideration  of  the  sum  of dollars,  paid  by  said 

second  party,  the  receipt  whereof  is  hereby  acknowledged  by  said  first  party,  and  in 
consideration  of  the  mutual  covenants  and  agreements  in  this  deed  contained,  to  be 
performed  and  kept  by  both  of  said  parties,  and  hereafter  specially  mentioned,  the 
said  first  party  hereby  grants,  bargains,  sells,  and  conveys  to  the  said  second  party, 

heirs  and  assigns water  right ;  that  is  to  say,  the  right  to  the  use 

of  water  flowing  through  the  canal  of  said  first  party,  each  water  right  representing 
1.44  cubic  feet  of  water  flowing  under  a  weir  per  second,  subject,  however,  to  the 
following  reservations  and  conditions,  to  which  said  party  of  the  second  part  ex- 
pressly agrees : 

First.  Said  company  to  furnish  the  said  water  to  the  second  party  or  assigns  con- 
tinuously during  the  irrigating  season,  except  as  hereinafter  provided,  and  at  no 
other  time,  unless  with  consent  of  company  thereto  in  writing. 

Second.  Said  water  shall  be  used  only  for  irrigating  and  domestic  purposes  on  the 
following  described  tracts  of  land,  to  wit, . 

Third.  Said  company  expressly  reserves  to  itself  the  right  to  distribute  the  water 
from  its  said  canal,  in  accordance  with  such  rights  and  priorities  as  are  or  may  here- 
after be  established  or  decreed ;  and  this  deed  is  received  by  the  party  of  the  second 
part  subject  to  such  priorities. 

Fourth.  The  said  second  party, heirs  or  assigns,  shall  not  permit  said  water 

or  any  portion  thereof,  to  be  furnished  as  aforesaid,  to  run  waste,  but  as  soon  as 
a  sufficient  quantity  shall  have  been  used  for  the  purposes  herein  allowed,  the  second 

party, heirs  or  assigns,  shall  in  such  a  manner  as  the  first  party  may  prescribe, 

notify  the  first  party  that  the  said  water  may  be  shut  ofif,  and  shall  also  give  the  first 
party  timely  notice  when  the  same  shall  be  again  needed  for  the  purposes  aforesaid; 
but  in  no  case  shall  the  amount  of  said  water  taken  or  received  at  any  time  by  said 
second  party, heirs  or  assigns,  exceed  the  quantity  first  herein  referred  to. 

Fifth.  The  said  company  shall  deliver  said  water  at  such  point  or  points  along  the 
line  of  said  canal  or  ditch  or  from  any  of  its  reservoirs,  or  either  or  all,  as  it  may 
determine  to  be  the  most  practicable,  and  the  manner  of  withdrawing  and  regnlating 
the  supply  of  said  water  from  said  company's  canal,  ditch,  or  reservoir,  shall  be  pre- 
scribed by  said  company,  and  shall  at  all  times  be  under  its  control,  as  determined 
and  directed  by  the  board  of  directors  ot  said  company.  The  head-gates,  flumes, 
weirs  or  other  arrangements  through  which  the  water  hereby  sold  shall  be  drawn  off 
from  the  company's  canal,  ditch,  or  reservoirs,  shall  be  made  and  placed  in  position 
by  said  company,  but  at  the  cost  of  the  said  second  party,  who  shall  also  be  liable 
for  the  expense  of  keeping  the  same  in  good  repair  and  condition,  and  the  said  com- 
pany may  collect  and  enforce  the  payment  of  all  sums  expended  for  said  purpose  in 
the  same  manner  as  prescribed  for  collecting  and  enforcing  assessments. 

Sixth.  The  said  first  party  agrees  to  kft(b\)  and  maintain  said  main  canal  or  ditch 
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1  any  and  all  of  its  reservoirs  in  good  order  and  condition,  and  in  case  of  accident 
the  same  to  repair  the  injury  thereby  occasioned  as  soon  as  practicable  and  ex-  . 
lient;  and  the  company  shall  have  a  right  to  assess  for  the  ordinary  expenses  of 
intaining,  repairiog,  and  superintending  said  canal  and  any  and  all  reservoirs  con- 
5ted  therewith,  a  sura  not  exceeding  $12  per  water  right  sold,  per  annum,  payable 
April  1  of  the  year  for  which  said  assessment  is  made. 

seventh.  The  said  first  party  to  have,  and  the  said  second  party  hereby  grants  to 
)  said  first  party,  a  right  of  way  across  said  above-described  land  of  the  width  of 

,  of  the  main  canal  of  said  first  party  as  now  located,  and  also  the  right 

roadway  on  the  banks  of  the  canal  and  main  laterals  ;  and  in  case  a  fence  is  con- 
noted by  said  second  party  across  said  roadway,  he  should  construct  and  maintain 
;ateway  across  said  bank,  when  said  first  party  finds  it  necessary  to  use  said  bank 
a  roadway,  in  which  case  said  first  party  shall  close  said  gate  when  opened  by  it. 
fligbth.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties 
reto,  that  in  case  the  canal  of  said  company  shall  be  unable  to  carry  and  distribute 
rolume  of  water  equal  to  its  estimated  capacity,  either  from  casual  or  unforeseen  or 
avoidable  accident,  or  if  the  volume  of  water  prove  insnfficient  from  drought,  or 
•m  any  other  cause  beyond  the  control  of  said  company,  the  company  shall  not  be 
ble  in  any  way  for  the  shortness  or  deficiency  of  supply  occasioned  by  any  of  said 
uses.  If,  however,  by  reason  of  such  causes,  the  supply  of  water  be  insufficient  to 
mish  an  antount  equal  to  all  the  water  rights  then  outstanding,  the  said  company 
all  have  the  right  to  distribute  such  water  as  may  flow  through  said  canal  to  the 
Iders  of  such  water  rights  pro  rata  ;  and  for  the  purpose  of  so  doing  may  establish 
d  enforce  such  rules  as  it  may  deem  necessary  or  expedient. 

S^inth.  It  is  hereby  specifically  understood  and  agreed  that  the  necessary  right  of 
ly  upon  which  to  construct  and  maintain  laterals  through  which  to  conduct  water 
►m  the  ditch  or  reservoirs  of  first  party  on  to  lands  situate  and  lying  below  or  un- 
r  the  lands  herein  described,  shall  be,  and  is,  hereby,  granted  for  said  purposes ; 
d  the  right  to  enter  upon  said  lands  to  survey  and  locate  baid  laterals,  and  to  con- 
uct  and  maintain  the  same  by  first  party,  or  the  owner  or  owners  of  the  lower 
ids,  is  hereby  granted  by  second  party,  without  other  or  further  consideration  than 
herein  contained;  and  such  right  of  way  is  hereby  granted  where  the  same  may  be 
;ated  on  the  lands  herein  described.  Provided,  however,  that  such  laterals  shall 
ly  be  built  when  and  where  it  is  reasonably  impracticable  to  do  otherwise,  and  to 
9  least  harm  and"  injury  to  said  second  party. 

Tenth.  It  is  further  agreed  that  the  irrigating  season  shall  commence  April  I  and 
atinue  to  November  1  of  each  and  every  year,  and  that  thereafter  water  shall  be 
nveyed  for  domestic  purposes  whenever  reasonably  practicable ;  subject  to  the  right 
said  first  party  to  repair,  enlarge,  or  extend  said  canal. 

Eleven th.  It  is  also  further  agreed  and  understood  that  the  said  party  of  the  sec- 
d  part,  as  long  as  said  second  party  shall  remain  the  owner  of  such  water  right, 
d  entitled  to  control  its  use,  shall  be  entitled  to  relocate  the  same  upon  any  other 
ids  (owned  or  controlled  by  said  second  party)  under  the  line  of  the  said  com- 
ny's  canal,  to  which  land  a  water  right  has  not  already  attached,  providing  such 
location  can  be  made  without  detriment,  expense,  or  the  incurment  of  any  iiabil- 
'  whatever  by  said  company  ;  said  location  to  be  made  upon  a  showing  by  said  sec- 
d  party  that  said  second  party  is  still  the  owner  of  said  water  right,  and  entitled  to 
ocate  the  same,  and  upon  cancellation  of  the  prior  location,  such  relocation  to  be 
kde  by  the  company,  and  a  record  thereof  kept  by  said  company  in  the  records  of 
3  company. 

[t  is  hereby  further  stipulated  and  agreed  that  when  said  first  party  shall  have  sold 
d  shall  have  outstanding  and  in  force  a  number  of  water  rights  equal  to  the  esti- 
ited  capacity  of  the  company's  ditch,  to  furnish  water,  and  two-fiths  of  the  contract 
ice  for  the  same  shall  have  been  paid,  then  the  holder  or  holders  of  such  contracts  for 
kter, rights  shall  have  a  voice  and  vote  in  the  management  of  the  affairs  of  said  com- 
ny's  canal,  proportioned  to  the  interest  which  said  second  party's  contract  bears  to 
3  entire  number  of  contracts  outstanding ;  and  when  two-thirds  of  all  such  outstaud- 
5  rights  have  been  fully  paid  for,  according  to  the  terms  of  the  several  contracts 
tered  into,  then  the  title  to  said  canal  shall  pass  to  the  owners  and  holders  of  con- 
usts  for  such  water  rights  at  the  time,  on  the  plan  following : 

Within  sixty  days  thereafter,  at  such  time  as  may  be  fixed  by  the  board  of  direct- 
I  of  first  party,  said  board  of  directors  of  first  party  shall  hold  a  meeting  for  the 

rpose,  and  thereat  designate persons,  who  are  at  that  time  owners  of  water 

jhta  under  said  ditch,  to  be  the  incorporators  of  a  new  company  to  be  incorporated 

der  the  laws  of  the  State  of  Colorado,  and  which  said persons  shall,  within 

irty  days  thereafter,  subscribe  to  articles  incorporating  a  new  stock  company  under 

lew  name,  and  said persons  shall  be  the  directors  for  the  first  year;  and  im- 

tdiately  following  the  signing  and  tiling  of  articles  of  incorporation  the  directors 
9reof  shall  organize,  make  by-laws,  procure  a  seal,  and  otherwise  proceed  as  the 
w  directs  ^  and  at  said  time  they  shall  issue  of  the  capital  stocl;  ot  \>Vi!&  iol^^^  ^qts^ 
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empower ,  to  receive  from  the  said all  unpaid  balances  due 

to  said  company,  in  part  consideration  for  said  water  right,  and  upon  the  final  pay- 
ment of  all  the  purchase-money,  and  a  full  compliance  with  all  the  requirements  con- 
tained in  the  within  agreement,  to  execute,  or  cause  to  be  executed,  to  the  said 

,  heirs  and  assifijns,  a  deed  for  said  water  right,  instead  of  to . 

Given  under hand  and  seal  this day  of ,  A.  D.  18—. 

It  is  expressly  understood  that  in  consenting  to  recognize  this  assignment  the  offi- 
cers of  this  company  do  not  exempt  the  original  purchaser  from  any  of  his  liabilities 
under  the  contract,  but  to  protect  the  rights  of  the  assignee,  provided  he  complies 
with  his  obligations. 

Countersigned : 


of 


County,  88 : 


Before  me, ,  in  and  [for  said  county,  this  day  personally  came 


-,  known  to  me  to  be  the  identical  person  described  in  the  within  agreement, 

and  who  executed  the  foregoing  assignment,  and  acknowledged  that signed, 

sealed,  and  delivered  the  same  as free  and  voluntary  act  and  deed  for  the  use  and 

purposes  herein  set  forth. 
Given  under  my  hand  and  seal  of  office  this day  of ,  A.  D.  18—. 

FORM  OF  WATER  DEED. 

Know  all  men  by  these  presents  that  the  Arkansas  River  Land,  Reservoir,  and  Canal 
Company  (a  corporation  existing  under  the  laws  of  the  State  of  Colorado),  of  the 

first  part,  and ,  of  the  county  of ,  and  State  of  Colorado,  of  the 

second  part,  for  and  in  consideration  of  the  sum  of dollars,  paid  by  said 

second  party,  the  receipt  whereof  is  hereby  acknowledged  by  said  first  party,  and  in 
consideration  of  the  mutual  covenants  and  agreements  in  this  deed  contained,  to  be 
performed  and  kept  by  both  of  said  parties,  and  hereafter  specially  mentioned,  the 
said  first  party  hereby  grants,  bargains,  sells,  and  conveys  to  the  said  second  party, 

heirs  and  assigns water  right ;  that  is  to  say,  the  right  to  the  use 

of  water  flowing  through  the  canal  of  said  first  party,  each  water  right  representing 
1.44  cubic  feet  of  water  flowing  under  a  weir  per  second,  subject,  however,  to  the 
following  reservations  and  conditions,  to  which  said  party  of  the  second  part  ex- 
pressly agrees : 

First.  Said  company  to  furnish  the  said  water  to  the  second  party  or  assigns  cod- 
tinuously  during  the  irrigating  season,  except  as  hereinafter  provided,  and  at  no 
other  time,  unless  with  consent  of  company  thereto  in  writing. 

Second.  Said  water  shall  be  used  only  for  irrigating  and  domestic  purposes  on  the 
following  described  tracts  of  land,  to  wit, . 

Third.  Said  company  expressly  reserves  to  itself  the  right  to  distribute  the  water 
from  its  said  canal,  in  accordance  with  such  rights  and  priorities  as  are  or  may  here- 
after be  established  or  decreed  ;  and  this  deed  Is  received  by  the  party  of  the  second 
part  subject  to  such  priorities. 

Fourth.  The  said  second  party, heirs  or  assigns,  shall  not  permit  said  water 

or  any  portion  thereof,  to  be  furnished  as  aforesaid,  to  run  waste,  but  as  soon  as 
a  sufficient  quantity  shall  have  been  used  for  the  purposes  herein  allowed,  the  second 

party, heirs  or  assigns,  shall  in  such  a  manner  as  the  first  party  may  prescribe, 

notify  the  first  party  that  the  said  water  may  be  shut  ofl^,  and  shall  also  give  the  first 
party  timely  notice  when  the  same  shall  be  again  needed  for  the  purposes  aforesaid; 
but  in  no  case  shall  the  amount  of  said  water  taken  or  receivetl  at  any  time  by  said 
second  party, heirs  or  assigns,  exceed  the  quantity  first  herein  referred  to. 

Fifth.  The  said  company  shall  deliver  said  water  at  such  point  or  points  along  the 
line  of  said  canal  or  ditch  or  from  any  of  its  reservoirs,  or  either  or  all,  as  it  may 
determine  to  be  the  most  practicable,  and  themjinnerof  withdrawing  and  regnlating 
the  supply  of  said  water  from  said  company's  canal,  ditch,  or  reservoir,  shall  be  pre- 
scribed by  said  company,  and  shall  at  all  times  be  under  its  control,  as  determined 
and  directed  by  the  board  of  directors  ot  said  company.  The  head-gates,  flumes, 
weirs  or  other  arrangements  through  which  the  water  hereby  sold  shall  be  drawn  off 
from  the  company's  canal,  ditch,  or  reservoirs,  shall  be  made  and  i^laced  in  position 
by  said  company,  but  at  the  cost  of  the  said  second  party,  who  shall  «also  be  liable 
for  the  expense  of  keeping  the  same  in  good  repair  and  condition,  and  the  said  com- 
pany may  collect  and  enforce  the  payment  of  all  sums  expended  for  said  purpose  in 
the  same  manner  as  prescribed  for  collecting  and  enforcing  assessments. 

Sixth,  The  said  first  party  agrees  to  k(b(b\)  aud  maintam  said  main  canal  or  ditch 
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i  any  and  all  of  its  reservoirs  in  good  order  and  condition,  and  in  case  of  accident 
the  same  to  repair  the  injury  therehy  occasioned  as  soon  as  practicahle  and  ex-  . 
lient ;  and  the  company  shall  have  a  right  to  assess  for  the  ordinary  expenses  of 
intaioing,  repairiDg,  and  superintending  said  canal  and  any  and  all  reservoirs  con- 
3ted  therewith,  a  sura  not  exceeding  $1*2  per  water  right  sold,  per  annum,  payable 
April  1  of  the  year  for  which  said  assessment  is  made. 

Seventh.  The  said  first  party  to  have,  and  the  said  second  party  hereby  grants  to 
3  said  first  party,  a  right  of  way  across  said  above-described  land  of  the  width  of 

,  of  the  main  canal  of  said  first  party  as  now  located,  and  also  the  right 

roadway  on  the  banks  of  the  canal  and  main  laterals  ;  and  in  case  a  fence  is  con- 
ncted  by  said  second  party  across  said  roadway,  he  should  construct  and  maintain 
jateway  across  said  bank,  when  said  first  party  finds  it  necessary  to  use  said  bank 
a  roadway,  in  which  case  said  first  party  shall  close  said  gate  when  opened  by  it. 
Eighth.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties 
reto,  that  in  case  the  canal  of  said  company  shall  be  unable  to  carry  and  distribute 
volume  of  water  equal  to  its  estimated  capacity,  either  from  casual  or  unforeseen  or 
avoidable  accident,  or  if  the  volume  of  water  prove  insnfficieut  from  drought,  or 
►m  any  other  cause  beyond  the  control  of  said  company,  the  company  shall  not  be 
ble  in  any  way  for  the  shortness  or  deficiency  of  supply  occasioned  by  any  of  said 
uses.  If,  however,  by  reason  of  such  causes,  the  supply  of  Water  be  insufficient  to 
mish  an  antount  equal  to  all  the  water  rights  then  outstanding,  the  said  company 
all  have  the  right  to  distribute  such  water  as  may  flow  through  said  canal  to  the 
Iders  of  such  water  rights  pro  rata  ;  and  for  the  purpose  of  so  doing  may  establish 
d  enforce  such  rules  as  it  may  deem  necessary  or  expedient. 

^[inth.  It  is  hereby  lipecificaily  understood  and  agreed  that  the  necessary  right  of 
ly  upon  which  to  construct  and  maintain  laterals  through  which  to  conduct  water 
>m  the  ditch  or  reservoirs  of  first  party  on  to  lands  situate  and  lying  below  or  un- 
r  the  lands  herein  described,  shall  be,  and  is,  hereby,  granted  for  said  purposes ; 
d  the  right  to  enter  upon  said  lands  to  survey  and  locate  baid  laterals,  and  to  con- 
•uct  and  maintain  the  same  by  first  party,  or  the  owner  or  owners  of  the  lower 
ids,  is  hereby  granted  by  second  party,  without  other  or  further  consideration  than 
herein  contained ;  and  such  right  of  way  is  hereby  granted  where  the  same  may  be 
;ated  on  the  lands  herein  described.  Provided,  however,  that  such  laterals  shall 
ly  be  built  when  and  where  it  is  reasonably  impracticable  to  do  otherwise,  and  to 
B  least  harm  an d^  injury  to  said  second  party. 

Tenth.  It  is  further  agreed  that  the  irrigating  season  shall  commence  April  I  and 
ntinne  to  November  1  of  each  and  every  year,  and  that  thereafter  water  shall  be 
nveyed  for  domestic  purposes  whenever  reasonably  practicable ;  subject  to  the  right 
said  first  party  to  repair,  enlarge,  or  extend  said  canal. 

moveuth.  It  is  also  further  agreed  and  understood  that  the  said  party  of  the  sec- 
id  part,  as  long  as  said  second  party  shall  remain  the  owner  of  such  water  right, 
d  entitled  to  control  its  use,  shall  be  entitled  to  relocate  the  same  upon  any  other 
ids  (owned  or  controlled  by  said  second  party)  under  the  lino  of  the  said  com- 
ny's  canal,  to  which  land  a  water  right  has  not  already  attached,  providing  snch 
location  can  be  made  without  detriment,  expense,  or  the  incurment  of  any  iiabil- 
'  whatever  by  said  company  ;  said  location  to  be  made  upon  a  showing  by  said  sec- 
d  party  that  said  second  party  is  still  the  owner  of  said  water  right,  and  entitled  to 
locate  the  same,  and  upon  cancellation  of  the  prior  location,  such  relocation  to  be 
kde  by  the  company,  and  a  record  thereof  kept  by  said  company  in  the  records  of 
B  company. 

[t  is  hereby  further  stipulated  and  agreed  that  when  said  first  party  shall  have  sold 
d  shall  have  outstanding  and  in  force  a  number  of  water  rights  equal  to  the  esti- 
ited  capacity  of  the  company's  ditch,  to  furnish  water,  and  two-fiths  of  the  contract 
ice  for  the  same  shall  have  been  paid,  then  the  holder  or  holders  of  such  contracts  for 
kter.rights  shall  have  a  voice  and  vote  in  the  management  of  the  affairs  of  said  com- 
ny's  canal,  proportioned  to  the  interest  which  said  second  party's  contract  bears  to 
B  entire  number  of  contracts  outstanding ;  and  when  two-thirds  of  all  such  outstand- 
5  rights  have  been  fully  paid  for,  according  to  the  terms  of  the  several  contracts 
tered  into,  then  the  title  to  said  canal  shall  pass  to  the  owners  and  holders  of  con- 
icts  for  such  water  rights  at  the  time,  on  the  plan  following : 

Within  sixty  days  thereafter,  at  such  time  as  may  be  fixed  by  the  board  of  direct- 
I  of  first  party,  said  board  of  directors  of  first  party  shall  hold  a  meeting  for  the 

rpose,  and  thereat  designate persons,  who  are  at  that  time  owners  of  water 

fhta  under  said  ditch,  to  be  the  incorporators  of  a  new  company  to  be  incorporated 

der  the  laws  of  the  State  of  Colorado,  and  which  said persons  shall,  within 

irty  days  thereafter,  subscribe  to  articles  incorporating  a  new  stock  company  under 

lew  name,  and  said persons  shall  be  the  directors  for  the  first  year;  and  im- 

tdiately  following  the  signing  and  filing  of  articles  of  incorporation  the  directors 
sreof  shall  organize,  make  by-laws,  procure  a  seal,  and  otherwise  proceed  as  the 
w  dir^ts  \  and  at  said  time  they  shall  issue  of  the  capital  stocl;  ot  \>Vi!b  \i^^  ^q\i\. 
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pany,  full  paid,  to  the  owners  of  said  water  rights,  such  a  proj^ortion  ot  the  whole  of 
said  stock  as  the  water  right  each  owner  thereof  has  will  bear  to  the  whole  amount 
of  water  rights  sold  as  aforesaid,  and  second  party  hereby  agrees  to  accept  and  le- 
ceeive  the  stock  of  said  new  con^pany  as  aforesaid,  and  when  said  water  rights  shall 

have  been  fully  paid,  as  aforesaid,  and  said persons  shall  have  been  named  as 

herein  provided  by  first  party,  and  said persons  notified  in  writing  of  that  fact 

and  that  said  water  rights  had  been  fully  paid,  as  aforesaid,  then  the  obUgatlonB  of 
this  company,  said  first  party,  in  respect  to  said  ditch  and  keeping  the  same  in  repair 
or  supplying  water  through  the  same,  or  any  other  ditch,  canal,  or  reservoir  connected 
theiewith,  shall  cease,  and  the  said  new  company,  and  the  stockholders  thereof,  shall 
therafter  be  the  owners  and  in  control  of  the  said  ditch  and  the  water  of  the  same. 

Provided,  however,  and  this  grant  is  specially  subject  to  the  conditions  following, 
that  is  to  say  :  That  inasmuch  as  said  parties  so  holding  water  rights  are  forever  ex- 
empted from  any  and  all  assessments  that  may  be  made  upon  the  stockholders  of  the 
said  company  as  it  now  exists,  for  any  purpose,  except  that  of  keeping  said  ditch  in 
repairs,  as  stated  in  subdivision  6,  of  this  deed,  and  inasmuch  as  an  increase  of  the 
capital  stock  of  the  company  as  it  now  exists  may  become  necessary  or  an  assessment 
of  the  present  stockholders,  in  order  to  complete  the  construction  of  the  ditch  and 
reservoir  of  said  company  : 

Now,  therefore,  said  second  party  does  hereby  agree  with  said  first  party  that  this 
deed,  and  the  right  of  said  second  party  to  vote  and  have  a  voice  in  the  management 
of  the  company,  is  subject  to  the  limitation  that  said  second  party  shall  not,  by  rea- 
son of  anything  in  this  deed  contained  or  by  reason  of  any  relation  he  may  bear  to 
this  company  arising  out  of  said  water  right,  be  entitled  to  claim,  demand,  or  receive 
any  part  or  portion  of  an  3'  moneys  arising  out  of  the  sale  of  any  stock  of  said  company, 
should  the  said  company  find  it  necessary  to  increase  its  capital  stock,  and  the  said 
seoond  party  is  to  be  allowed  a  voice  and  vote  only  as  relates  to  the  said  company's 
affairs  at  the  time  of  executing  this  deed,  and  necessary  to  securing  to  said  second 
party  the  fullest  enjoyment  of  said  second  party's  water  right. 

It  is  expressly  provided,  however,  that  should  first  party,  in  exercising  its  rights 
in  its  articles  of  incorporations  set  forth,  carry  on  any  business  therein  named— for 
instance,  stock  raising,  farming,  milling,  etc.,  and  should  require  water  for  such  pur- 
poses, that  first  party  will  take  the  same  subject  to  the  same  restrictions  and  rales 
that  govern  the  use  of  water  for  others,  and  that  it  will  also  be  entitled  to  its  pro 
rata  representation  and  stock  in  the  new  company. 

It  is  further  agreed  that  if  said persons  provided  to  be  appointed  to  incorpo- 
rate a  new  company  should  decline  or  fanl  to  incorporate  said  new  company  as  herein 

contemplated,  then  first  party  may,  within days  appoint  others  for  said  purpose 

and  so  continue  to  appoint  persons  until  said  company  is  Incorporated  as  herein  pro- 
vided.   And  it  is  further  agreed  that  the  said  first  party  will  deliver  said  ditch  to  said 
water-right  owners  as  aforesaid,  and  at  the  time  and  manner  aforesaid,  free  of  any 
debts  against  the  same. 
In  witness  whereof,  the  said  Arkansas  River  Land,  Reservoir,  and  Canal  Company  has 

caused  its  corporate  name  to  be  hereunto  subscribed  by  its president,  and  its 

corporate  seal  to  be  hereunto  affixed  by  its  secretary,  this day  of A.  D. 

18— 

Attest : 

[SBAI.] 

[SKAL.] 

[SEAL.] 


Secrtiarji. 

Indorsement  .]  No.  water  deed.     The  Arkansas  River  Land,  Reservoir,  and 

Canal  Company  to . 

State  of  Colorado, 

County  of  Arapahoe »  88  : 

I, , ,  a  notary  public  in  and  for  the  county  and  State  aforesaid,  do 

hereby  certify  that ,  the  president  of  the  Arkansas  River  Land, 

Reservoir,  and  Canal  Company,  personally  known  to  me  to  be  the  person  whose  nam* 
is  subscribed  to  the  annexed  deed,  and  to  be  the president  of  said  company,  ap- 
peared before  me  this  day  in  person  and  acknowledged  that  he  signed  ,  sealed,  and 
delivered  the  said  instrument  of  writing,  and  affixed  thereto  the  corporate  seal  of  said 

company  as  his  free  and  voluntary  act  as  said president,  and  as  the  firee  «nd 

voluntary  act  of  said  company  for  the  uses  and  purposes  therein  set  forth. 

Witness  my  hand  and  official  seal  this day  of ,  A,  D.  18 — . 

My  commission  expires  on  the day  of A.  D.  IS—. 

Notary  pijBc. 
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The  Chairman.  Are  those  samples  of  the  general  contracts  ? 

Mr,  Carpenter,  Yes,  of  the  stock  companies  that  seU  water  and 
make  water  contracts.    Tlie  provisions  of  all  are  about  the  same. 

The  Chairman.  Explain  generally  the  relations  of  the  land-owners 
to  the  water. 

Senator  Jones.  That,  I  suppose,  is  what  those  deeds  do. 

The  Chairman.  There  are  others  where  the  land-owners  own  the 
water,  I  suppose  ? 

Mr.  Carpenter.  The  ditch  managers  could  give  more  definite  infor- 
mation, I  suppose,  than  I  could.  There  are  two  classes  of  companies. 
There  is  a  mutual  company  class  and  one  class  of  companies  that  are 
formed  to  sell  water.  The  mutual  companies  generally  divide  the  ditch 
into  shares — each  person  taking  a  number  of  shares  depending  upon 
the  extent  of  his  property  underneath.  The  amount  of  water  he  gets 
from  the  ditch  depends  in  that  case  upon  the  number  of  shares  he  has 
in  the  ditch.  They  divide  it  according  to  the  number  of  shares.  In 
the  second,  or  stock  companies,  they  generally  sell  the  water,  or  water- 
rights.  *'  Water-rights,"  as  a  term,  in  this  State,  is  generally  taken  to 
mean  the  supply  of  water  necessary  for  80  acres  of  land.  In  those  com- 
panies they  agree,  if  they  have  water,  to  give  a  definite  amount  of 
water,  not  exceeding  a  certain  quantity.  There  are  two  general  types 
of  contract;  first,  a  contract  made  by  the  company  with  a  man  to  sell 
him  a  certain  amount  of  water  on  certain  conditions,  provided  he  keeps 
np  his  payments.  The  second  is  a  water  deed,  which  is  given  to  the 
man,  in  exchange  for  the  first,  when  he  has  carried  out  the  provisions 
of  the  first  contract.  These  contracts  represent  the  provisions  of 
nearly  all  companies  that  I  have  been  able  to  secure  deeds  of. 

Senator  Jones.  Do  farmers  as  a  rule,  who  get  water  from  those 
ditches,  pay  for  the  right  to  use  the  water  perpetually,  or  year  by  year  ? 

Mr.  Carpenter.  In  most  cases  they  have  a  perpetual  water-right- 
Under  a  few  canals  they  rent  water.  The  prices  for  perpetual  water 
rights  vary  with  the  different  canals.  In  the  San  Luis  Valley  the^^  pay 
$400 — that  is  $5  an  acre  for  the  perpetual  right.  In  the  northern  part 
of  the  State  the  Larimer  and  Weld  Company  have  a  different  price. 
In  the  case  of  the  North  Poudre  it  is  J^15  an  acre.  The  !N^orth  Poudre 
also  has  a  charge  of  $1,200  for  a  perpetual  right.  Another  prevailing 
price  is  $800,  and  another  one  is  for  $1,^000.  The  Arkansas  Yalley 
Company  charges  that  much.  That  is  for  a  perpetual  water-right,  but 
all  subject  to  an  assessment  for  maintenance.  The  farmers  are  assessed 
for  ranning  expenses. 

Yery  frequently  in  those  deeds,  almost  always  in  fact,  there  is  a  pro- 
vision that  an  assessment  for  maintenance  shall  not  exceed  a  certain 
amount,  say  $10  for  80  acres,  for  ordinary  assessments.  Then  they  very 
frequently  have  a  provision  that  in  case  of  a  very  extraordinary  diffi- 
culty in  that  ditch,  or  extraordinary  repairs,  they  may  be  subject  to  a 
certain  maximum  assessment,  $20  or  so. 

Senator  Jones.  Who  is  the  judge  of  all  that  ? 

Mr.  Carpenter.  The  ditch  company.  But  they  very  rarely  charge 
an  extraordinary  assessment,  even  when  they  have  extraordinary^  ditti- 
cnlties.  But  for  the  larger  ditches  that  does  not  seem  to  be  enough 
(with  the  present  amount  of  irrigated  land  under  them)  to  maintain  the 
ditch.  If  all  the  land  were  under  cultivation  that  would  perhaps  be 
enough.  In  other  ditches  the  assessment  is  more,  depending  some- 
what npon  the  local  conditions,  or  the  difiiculties  the  company  think 
they  may  meet. 

In  the  case  of  the  union  ditches^  they  keep  the  ditches  in  reoair^  «.w<^^ 
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the  prices  are  less,  because  generally  the  ditches  ar6  smaller  and  the 
expense  of  maintenance  is  less.  A  small  ditch  rans  itself  almost.  In 
the  small  ones  it  is  perhaps  from  5  to  15  cents  per  acre  per  year  for 
maintenance. 

The  Chairman.  Who  deals  out  the  water  f 

Mr.  Carpenter.  Each  large  ditch  has  a  superintendent  whose  busi- 
ness it  is  to  distribute  the  water. 

Senator  Jones.  Who  appoints  him  f 

Mr.  Carpenter.  The  stock  owners,  or  in  the  case  of  a  mutual  com- 
pany, they  have  a  meeting  as  every  company  would  have,  and  make 
their  own  arrangements. 

Senator  Jones.  The  superintendent  is  an  officer  of  the  company? 

Mr.  Carpenter.  Yes,  he  is  appointed  by  them,  and  he  distributes 
the  water  according  to  the  farmer's  holdings  in  the  ditch.  In  the 
smaller  ditches  where  they  have  plenty  of  water,  each  man  takes  all  the 
water  he  wants  ? 

Mr.  Carpenter.  I  have  some  views  of  the  boxes  used  for  measuring 
water.  In  the  two  kinds  of  ditches  there  are  really  two  kinds  of  devices. 
In  the  box  where  they  divide  the  water  pro  rata  they  do  not  care  abont 
the  amount  of  water  but  they  want  their  share  of  the  water  in  the  ditch. 
Here  are  two  types  of  boxes  [showing  photographs].  I  will  mark  them 
**  Division  box  A  "  and  "  Division  box  B ''  in  the  San  Luis  Valley.  Both 
of  those  are  used  in  other  parts  of  the  State,  The  second  one  is  the 
division  box  of  the  Lariet  Canal  for  dividing  water. 

In  the  case  of  the  Division  box  A,  there  is  a  permanent  partition  jast 
at  the  crest  of  the  weir.  In  case  each  man  is  to  have  half  of  the  water, 
this  division  board  is  in  the  middle,  and  the  water  will  split,  part  of  it 
going  one  way  and  part  another.  This  was  introduced  in  the  San  Lnis 
Yalley  by  Mr.  Graves.    It  is  also  used  in  the  northern  part  of  the  State. 

The  Lariet  ditch  has  a  movable  board,  so  that  a  farmer  may  get  more 
or  less  water,  but  he  could  not  get  more  than  his  share,  because  the 
movable  board  is  prevented  from  going  beyond  a  certain  point.  If  he 
wants  a  less  quantity  of  water  he  can  get  it. 

Senater  Jones.  He  can  regulate  his  own  supply  so  as  not  to  exceed 
what  he  is  entitled  to. 

Mr.  Carpenter.  It  is  arranged  so  that  a  man  can  have  up  to  his 
supply,  but  can  not  exceed  it.  Here  is  another  box  for  measuring 
water.  It  is  called  "  Graves's  Spill-box."  There  are  three  views  of  ths^ 
here.  This  measures  water  by  the  statute  inch.  It  is  called  a  "  spill ^ 
box  probably  because  it  is  so  arranged  as  that  the  water  passes  into  the 
upper  end  of  a  long  box,  and  the  excess  over  5  inches  spills  back. 
These  other  two  views  show  the  thing  in  operation  when  the  water  is 
running. 

The  Chairman.  Is  that  regarded  as  an  accurate  measurement! 

Mr.  Carpenter.  The  "  inch  ^  is  not  as  a  general  thing  a  satisfac- 
tory measurement.  It  is  convenient  for  the  users  because  they  can  de- 
termine approximately  the  amount  of  water  they  are  getting  without 
going  through  a  calculation.  But  the  inch  is  not  a  very  accurate  meas- 
ure, because,  if  a  man  is  taking  100  inches  and  another  man  10  inches, 
the  first  man  gets  more  than  ten  times  what  the  second  man  gets. 
Yery  few  of  the  people  have  got  to  measuring  by  cubic  feet,  and  when 
they  do  they  measure  over  a  weir,  which  is  a  very  reliable  way  if  prop- 
erly conducted.  This  is  derived,  of  course,  from  the  miner's  inch.  In 
one  place  in  the  State  they  measure  by  "  2  inch''.  I  have  been  en- 
deavoring to  collect  data  of  all  kinds  regarding  this  matter,  but  mf 
survey  of  the  State  is  incomplete. 
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The  Chairman.  Before  you  leave  this  question  of  measurement^  let 
me  inquire  if  tliey  have  invented  any  other  mode  of  measuring  water 
except  by  the  inch. 

Mr.  Carpenter.  The  contracts  generally  provide  for  measuring  by 
cubic  feet  per  second. 

The  Chairman.  Have  they  any  device  for  measuring  by  cubic  feet 
per  second  ? 

Mr.  Carpenter.  The  plan  of  measuring  by  the  weir  is  the  most  accu- 
rate of  auy  I  know  of. 

Senator  Jones.  How  is  that  done  ? 

Mr.  Carpenter.  The  weir  is  really  a  box  or  small  flume.  The  water 
Ih  brought  to  a  rest  as  nearly  as  may  be  by  a  vertical  board.  This 
illustration  [exhibiting  a  wood-cut]  shows  it  very  well.  For  accurate 
measurement  by  weir  the  water  should  come  to  almost  a  complete  rest. 
The  weir  should  then  contract  the  area  of  the  stream.  Then  it  should 
have  a  free  fall.  The  edge  and  sides  of  the  weir  should  be  perfeetly 
sharp.  The  board  over  which  the  water  falls  should  come  to  a  sharp 
edge,  and  the  oblique  side  should  be  toward  the  direction  in  which  the 
water  is  falling.  The  depth  of  water  in  front  of  the  weir  should  be  at 
least  twice  as  great  as  that  on  the  weir. 

The  theoretical  measurement  supposes  that  the  water  comes  from  an 
infinite  reservoir,  or  one  from  m  hich,  if  the  water  passes  over,  it  will  not 
give  auy  velocity.  That  has  been  experimented  on  very  accurately, 
especially  by  the  Massachusetts  experiments  of  Mr.  Francis,  who  has 
gone  to  a  great  deal  of  expense  to  experiment.  The  weir  formula  is  most 
accurate  when  the  weir  is  properly  placed,  without  actually  measuring 
the  water  into  some  vessel  of  a  fixed  capacity.  Under  proper  conditions 
the  result  will  be  true  to  within,  say,  3  i)er  cent.  That  is  what  Professor 
Francis  concludes.  With  ordinary  ditch  arrangements  most  of  the 
weirs  I  have  seen  have  not  been  placed  under  proper  conditions  for 
entire  accuracy. 

Senator  Jones.  You  ascertain  the  amount  that  goes  over  the  fall  by 
measuring  the  fall  of  the  ditch  when  the  weir  is  open'? 

Mr.  Oabpbnter.  No;  the  depth  of  the  water  above  the  weir.  The 
depth  of  the  water  should  not  be  measured  at  the  weir  itself,  because, 
as  the  water  passes  over  it,  it  curves.  The  water  wdl  begin  to  curve 
before  it  gets  to  the  crest  of  the  weir,  so  that  the  depth  of  the  water 
above  the  crest  of  the  weir  should  always  be  measured  some  distance 
above  the  weir.  You  see  in  the  photograph  here  a  stake  made  level 
with  the  crest  of  the  weir,  and  the  water  is  measured  several  feet  above 
that,  so  as  to  avoid  the  curvature  of  the  water. 

Senator  Jones.  In  practice,  if  you  were  going  to  take  a  measurement, 
as  this  is  here  [referring  to  the  photograph]  you  would  stop  the  water 
entirely  and  take  the  depth  first ! 

Mr.  Carpenter.  No. 

Senator  Jones.  How  would  you  measure  it? 

Mr.  Carpenter.  Both  from  theoretical  knowledge  and  from  experi- 
ment, the  quantity  of  water,  depending  on  the  depth,  is  known,  and  a 
formula  is  known  which,  knowing  the  depth  and  the  length  of  the  ori- 
fice, gives  the  discharge. 

^nator  Jones.  That  is  based  on  the  knowledge  of  the  rapidity  with 
which  water  runs  under  those  conditions  ? 

Mr.  Carpenter.  Yes,  and  on  exi)eriment8  on  the  flow  of  water  from 
theoretical  conditions  and  the  force  of  gravity.  The  co  efiicient  htwJ  to 
be  determined  by  experiment,  and  that  was  done  by  Francis, 
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The  Chairman.  It  is  not  expeiusivo  to  arrange  the  weirs  that  way,  is 
itf 

Mr.  Carpenter,  No.  Of  course  it  requires  a  fall,  which  is  not  al- 
ways practical.  If  the  country  falls  slowly,  every  inch  may  be  worth 
saving.  In  such  cases  a  measurement  of  that  kind  is  somewhat  objec- 
tionable. 

The  Chairman.  Have  you  ever  tried  to  get  a  formula  that  will  deter- 
mine, in  measuring  miners'  inches,  how  much  less  in  proportion  you  must 
have  the  size  of  the  orifice  when  there  is  a  large  number  of  inches  to  be 
discharged,  compared  with  the  size  when  a  smaller  quantity  has  to  be 
discharged  f 

Mr.  Carpenter.  That  would  have  to  be  determined  by  experiment 

The  Chairman.  I  thiuk  it  might  be  worth  some  experiment  so  as  to 
determine  that  proportion  with  accuracy. 

Mr.  Carpenter.  Then  it  would  be  as  troublesome  to  use  as  this  one 
would  be.    That  is  the  objection  to  the  weir  method. 

STATEMENT  OF  J.  C.  ULEICH,  OF  FOET  COLLDT S. 

The  Chairman.  What  is  your  occupation? 

Mr.  Ulrich.  I  am  superintendent  of  the  North  Poudre  Land  and 
Canal  Company. 

The  Chairman.  Will  you  give  the  committee  any  information  you 
may  have  with  regard  to  water  supply  and  irrigatiou  in  your  vicinity; 
what  has  been  done  thereby  you  and  what  has  been  done  by  others? 

Mr.  Ulrich.  Our  principal  work  at  present  is  developing  some  res- 
ervoirs which  we  have  on  the  canal  line  up  on  the  plains. 

The  Chairman.  Where  is  it  located  ? 

Mr.  Ulrich.  Forty  miles  north  of  Fort  Collins. 

The  Chairman.  Please  explain  what  you  are  doing. 

Mr.  Ulrich.  There  are  natural  depressions  on  the  plains,  and  we 
make  a  cut  from  those  natural  depressions ;  we  then  put  a  pipe  in  the 
cut  and  build  "  fills,"  which  will  retain  the  water,  which  is  afterward 
drawn  off  to  irrigate  the  land. 

Senator  Jones.  You  have  water  ditches  ? 

Mr.  Ulrich.  Yes. 

Senator  Jones.  A  nd  you  are  providing  those  fills  in  order  to  store  the 
excess  of  water  in  the  irrigating  ditches,  not  used  during  the  irriga- 
ting season  ? 

Mr.  Ulrich.  Yes. 

The  Chairman.  You  expect  to  fill  them  from  the  ditches  ? 

Mr.  Ulrich.  Yes,  when  the  rivers  are  high  and  the  amount  of 
water  used  by  other  ditches  is  small — where  there  is  a  considerable  ex- 
cess. 

The  Chairman.  To  what  extent  have  you  gone  in  that  operatiouf 

Mr.  Ulrich.  At  present  we  have  four  reservoirs  constructed,  with 
an  aggregate  capacity  of  175,000,000  cubic  feet. 

Senator  Jones.  Will  they  store  all  the  excess  of  water  that  your 
ditch  carries  ? 

Mr.  Ulrich.  No,  but  we  intend  to  make  more. 

Senator  Jones.  When  you  have  reservoirs  sufficient  to  store  all  the 
excess  of  water  that  you  have,  how  much  more  land  will  your  ditches 
be  able  to  irrigate  than  they  would  be  otherwise  ? 

Mr.  Ulrich.  When  our  system  is  completed,  we  expect  to  serve 
probaibly  seven  or  eight  times  as  much  as  we  can  at  present  irrigate. 
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The  Chairman.  Have  yoa  a  map  showing  this  system  ? 

Mr.  Ulrich.  Yes,  this  map  shows  it  [exhibiting  a  map]. 

The  Chairman.  What  is  this  map  called  ? 

Mr.  Ulrich.  This  is  a  map  of  the  North  Poudre  Land,  Canal  and 
Keservoir  System.  At  present  it  is  called  the  North  Poudre  Land  and 
Canal  Company's  Canal. 

Senator  Jones.  How  long  is  the  canal  f 

Mr.  Ulrich.  Twenty-five  miles. 

Senator  Jones.  What  is  its  size  1 

Mr.  Ulrich.  Sixteen  feet  wide  on  the  bottom,  with  an  average  depth 
of  about  4  feet.  It  has  a  grade  of  about  2^  feet  to  the  mile  on  the  first 
7  miles,  and  4  feet  on  the  rest  of  it,  on  the  lowep  division.  We  esti- 
mate that  it  will  carry  about  300  cubic  feet  per  second.  The  first  7 
miles  are  in  the  mountains  or  foot-hills,  and  after  getting  out  on  the 
plains  we  strike  the  land  which  we  expect  to  irrigate. 

The  reservoir  on  section  21  [illustrating]  has  an  area  of  about  100 
acres  and  a  depth  of  14  feet.  The  next  reservoir  brings  two  "  fills  ^  to- 
gether, containing  each  about  35  acres,  about  9  feet  deep.  The  third 
contains  160  acres  26  feet  deep.  That  is  as  far  as  we  have  completed 
the  system  at  present.  Then,  below  the  last  one  I  have  mentioned, 
(Houth  of  it),  is  a  chain  of  proposed  reservoirs,  aggregating  something 
like  2,500  acres. 

Senator  Jones.  When  those  are  completed  they  will  store  all  your 
excess  of  water,  will  they  ? 

Mr.  Ulrich.  They  will  store  more  than  we  have  any  use  for. 

Senator  Jones.  What  was  the  total  cost  of  this  ditch  ? 

Mr.  Ulrich.  About  $175,000. 

Senator  Jones.  What  will  be  the  total  cost  of  the  reservoirs  as  you 
contemplate  completing  them  ? 

Mr.  Ulrich.  It  will  take  about  $50,000  yet  to  complete  them. 

Senator  Jones.  So  by  an  expenditure  of  $50,000  you  increase  seven 
or  eight  fold  the  capacity  of  a  ditch  that  cost  $175,000  ? 

Mr.  Ulrich.  Yes. 

Senator  Jones.  And  therefore  very  much  cheapens  the  cost  of  the 
water  ? 

Mr.  Ulrich,  We  would  consider  the  ditch  absolutely  worthless  with- 
out that,  because  we  do  not  get  water  long  enough  in  the  season  to  irri- 
gate a  crop.  Without  the  reservoirs  the  crop  would  be  an  absolute 
failure  and  our  ditch  a  failure. 

The  Chairman.  Have  you  experimented  to  ascertain  or  determine  the 
seepage  and  evaporation  in  that  vicinity  ? 

Mr.  Ulrich.  No,  we  have  not  been  able  to  ascertain  the  seepage.  I 
have  not  been  able  to  make  any  experiments  on  evaporation  except  in 
the  winter  time.  Then  I  have  been  able  to  examine  them,  because  we 
were  not  running  any  water  there,  either  in  or  out,  at  that  time.  I 
foaud  last  year  that  No.  3  reservoir,  containing  160  acres,  only  lowered 
about  9  inches  during  the  six  months  of  winter.  I  think  there  was 
HO  seepage  at  all,  because  the  bottom  of  the  reservoir  is  rock.  The  first 
reservoir  lost  about  1  foot.  That  would  indicate  that  there  was  some 
seepage  there,  or  at  least  more  than  in  the  other  case.  Whether  there 
was  any  seepage  in  the  third  we  could  not  determine. 

The  Chairman.  What  is  the  altitude  of  the  country? 

Mr.  Ulrich.  About  5,000  feet. 

Senator  Jones.  How  are  those  reservoirs  constructed  ? 

Mr.  Ulrich.  By  dams.   They  arc  natural  depressions,  vi\U\  w  \\\iv  ?^ 
around  them.    We  usually  make  a  cut  on  the  side  and  V<>.V.^  xXi^  '^dX^'t 
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from  the  reservoir,  bat  make  do  excavation  of  the  reservoir  itself.  We 
generally  make  a  cat  ftx>m  the  top  of  that  rim,  and  in  addition  to  tbat 
we  raise  and  fill  to  a  height  depending  on  the  contonr  of  the  country. 

Senator  Jones.  These  reservoirs  are  north  of  Fort  Collins  1 

Mr.  Ulbioh.  Yes. 

The  Chairman.  Can  you  let  as  have  this  map  1 

Mr.  Ulrich.  Yes,  you  may  have  that. 

The  Chairman.  What  does  the  map  now  presented  by  you  showt 

Mr.  Ulrioh.  This  map  shows  all  the  irrigating  ditches  in  the  State 
that  we  can  get  any  description  of. 

The  Chairman.  How  is  it  marked  f 

Mr.  Ulrioh.  It  is  marked  '^  map  of  the  State  of  Colorado,  showing 
irrigating  ditches."  [Explaining  itj  The  first  location  represents  the 
North  Platte  and  its  tributaries.  The  red  lines  indicate  the  irrigating 
ditches.  The  blue  lines  represent  the  streams  from  which  taken.  The 
second  location  represents  the  South  Platte  and  its  tributaries. 

Senator  Jones.  The  water-shed  is  not  marked? 

Mr.  Ulrich.  No,  it  is  not  marked.  At  present  I  can  not  give  yoa 
this  map,  as  it  was  prepared  for  the  State  Commissioner  of  Immigra- 
tion, but  I  will  have  a  copy  sent  to  you. 

The  Chairman.  I  wish  you  would  explain  this  map  a  little  further. 

Mr.  Ulrich.  The  number  of  miles  of  irrigating  ditch  shown  on  this 
map  is  5,500 ;  that  is  for  the  whole  State  of  Colorado. 

Senator  Jones.  Can  you  state  how  many  of  those  are  in  the  valley 
of  the  South  Platte  or  the  Arkansas? 

Mr.  Ulrich.  No. 

Senator  Jones.  Can  you  ascertain  thati 

Mr.  Ulrich.  Yes,  I  can. 

Senator  Jones.  When  you  send  us  the  copy  of  the  map,  please  indi- 
cate that. 

Mr.  Ulrich.  Yes,  I  will  do  so. 

Senator  Jones.  The  water-shed  of  the  Arkansas,  the  Platte,  and  the 
Colorado  ^ 

Mr.  Ulrich.  Yes. 

Senator  Jones.  How  many  ditches  are  represented  on  that  ? 

Mr.  Ulrich.  The  total  number  of  ditches  represented  here  is  1,120. 
I  have  every  reason  to  believe  that  there  are  a  great  number  of  small 
ditches  that  we  have  not  been  able  to  get  any  record  of  at  all.  I  be- 
lieve there  must  be  2,000(Utcbe8  in  the  State.  Those  that  we  have  iK)t 
got,  however,  are,  I  think,  very  small  and  insignificant.  Those  that  I 
have  shown  here  are  from  personal  knowledge  of  the  ditches,  or  from 
maps  that  I  got  from  persons  in  the  different  localities. 


STATEMENT  OF  J.  B.  BUBTON,  OF  ABILENE,  KANS. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Burton.  I  am  a  lawyer.  I  am  interested  also  in  irrigation  in 
Colorado. 

The  Chairman.  State  your  interest. 

Mr.  Burton.  I  am  president  of  the  Arkansas  Eiver  Land,  Beservoir, 
and  Caual  Company. 

The  Chairman.  You  may  make  such  statement  as  you  please  with 
regard  to  irrigation. 

Mr.  EuRTON.  The  canal  of  that  company  is  113.2  miles  long.  I  have 
a  map  here  which  shows  its  co\M^e>.    \^toduces  map.] 
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The  Ohaibman.  What  is  the  map  yoa  present  ? 

Mr.  Burton.  It  is  a  map  showing  the  territory  covered  by  our  canal. 

The  Chairman.  How  is  the  map  marked  ? 

Mr.  Burton.  It  is  marked  '^  map  of  canal  and  reservoirs  of  the  A.  B. 
L.,  R,  and  0.  Company,  Colorado." 

The  upper  tracing  shows  the  meanderings  of  the  canal  from  where 
we  take  the  water  out  of  the  Arkansas  Eiver,  2  miles  above  lia 
Junta,  to  where  it  enters  into  Sand  Creek,  or  to  a  point  about  10  miles 
east  of  Lamar.  The  canal,  for  the  first  17  miles,  is  35  feet  wide  on  the 
bottom.  For  the  next  40  miles  it  is  42  feet,  and  for  the  balance  12 
feet.  It  is  6  feet  deep.  At  the  end  of  the  99th  mile  we  strike  a  natural 
reservoir. 

Senator  Jones.  What  is  the  grade  of  this  canal  ? 

Mr.  Burton.  It  averages  24  Inches  to  the  mile.  As  I  say,  we  strike 
a  natural  reservoir  at  the  99th  mile,  covering  240  acres  of  ground.  We 
banked  a  little  on  the  west  and  south,  and  made  the  water  in  some 
places  about  17  or  18  feet  deep,  or  an  average  of  12  feet  deep.  We 
placed  a  head-gate  on  part  of  that,  and  extended  our  canal  on  to  Sand 
Creek.  This  reservoir  we  have  been  using  this  summer  and  it  holds 
water  without  any  trouble  whatever.  It  will  irrigate  fully  2,000  acres 
of  ground. 

The  Chairman.  Have  you  observed  the  evaporation  and  seepage  of 
it  this  year  i 

Mr.  BuETON.  Generally,  the  seepage,  so  far  as  we  could  tell,  has 
been  practically  nothing.  It  will  hold  water  just  like  a  ba^in.  It  will 
be  observed  that  the  reservoir  is  high  up  on  the  divide,  far  away  from 
the  river.  Having  run  our  canal  so  far  we  strike  these  natural  reser- 
voirs. Then,  just  west,  or  within  2  or  3  miles  before  we  reach  the  canal 
(off*  the  line  of  the  ditch),  there  is  a  reservoir  that  we  call  the  "  King,'' 
covering  about  1,040  acres,  in  which  the  water,  without  any  embank- 
ments at  all,  can  be  made  42  feet  deep,  or  an  average  of  about  23  feet, 
and  can  easily  irrigate  20,000  acres. 

The  Ghaibhan.  You  have  to  make  or  cut  a  tunnel  to  get  the  water 
ontf 

Mr.  BuKTON.  Yes.  Our  engineer  has  made  the  survey.  We  can  cut 
under  the  ditch  and  also  cover  this  territory  here.  There  are  about 
200,000  acres  of  ground  under  this  canal,  and  our  present  capacity  is 
only  about  66,0(K)  acres.  We  have  contemplated  widening  it.  The 
cnt8  and  fills  and  flumes  now  are  all  60  feet  wide.  I  mean  by  that  that 
the  grade  in  the  flume  is  so  sharp  and  the  sides  so  high  that  it  will  float 
60  feet  of  water  with  a  fall  of  only  24  inches. 

The  Chairman.  What  amount  of  land  do  you  intend  to  irrigate  with 
those  reservoirs  when  completed  f 

Senator  Jones.  Before  you  come  to  that,  let  me  ask  one  question. 
Will  Aese  reservoirs  that  you  speak  of  constructing  store  all  the  excess 
of  water  which  your  ditch  carries  ? 

Mr.  BuBTON.  No. 

Senator  Jones.  You  have  land  enough  to  take  all  the  water  out  of 
your  ditches  in  the  irrigating  season,  I  understand  ? 

Mr.  Burton.  Yes ;  much  more. 

Se^iator  Jones.  You  design  increasing  the  capital  of  your  ditch  com- 
pany to  meet  that  demand  ? 

Mr.  Burton.  Yes. 

Senator  Jones.  You  propose  in  addition  to  that,  to  provide  reservoirs 
to  store  water  to  be  used  during  the  irrigating  season  ? 

Mr.  Burton.  Yes. 
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Senator  Jones.  Will  you  be  able  to  store  all  that  excess  —  can  yea 
find  reservoirs  enough  for  that  ? 

Mr.  Burton.  I  should  think  not. 

Senator  Jones.  Do  you  contemplate  making  any  other  reservoirs  be- 
sides those  two "? 

Mr.  Burto:n.  Yes.  About  2J  miles  southwest  of  the  reservoir  that 
we  are  now  using 

Senator  Jones.  That  is  the  first-mentioned  reservoir! 

Mr.  Burton.  Yes;  below  that  there  is  a  natural  depression,  where 
we  could  easily  make  a  reservoir.  We  do  not  need  it  now,  but  we  have 
secured  the  title  to  that  land,  and  if  we  need  it  we  can  make  use  of  it. 

The  Chairman.  And  if  you  have  a  surplus  of  water  you  can  use  it 
along  down  ? 

Mr.  Burton.  Yes. 

Senator  Jones.  What  has  been  the  total  cost  of  your  ditch,  exclusive 
of  reservoirs? 

Mr.  Burton.  About  $300,000. 

Senator  Jones.  What  has  been  the  cost  of  your  reservoir! 

Mr.  Burton.  That  cost  very  little  because  it  is  a  part  of  the  canal  I 
spoke  of;  but  as  to  the  cost  of  the  other  reservoir,  I  have  not  yet  re- 
ceived the  estimate  from  the  engineer. 

Senator  Jones.  Can  you  not  estimate  it! 

Mr.  Burton.  No  ;  but  it  will  be  trilling  compared  with  the  territory 
it  will  irrigate. 

Senator  Jones.  From  the  amount  of  water  that  can  be  stored  in  the 
reservoir  the  cost  will  be  trifling  compared  with  the  amount  of  water 
carried  in  the  ditch  ? 

Mr.  Burton.  Yes.  Wherever  you  go  to  a  great  depth,  if  the  reser- 
voir will  hold  water  well,  then  the  cost  of  the  reservoir  is  trifling  com- 
pared with  the  land  it  will  irrigate. 

The  Chairman.  How  much  land  will  you  irrigate  when  yon  get  this 
complete! 

Mr.  Burton.  Two  hundred  thousand  acres ;  but  of  course  that  will 
take  some  years  to  develop. 

Senator  Jones.  The  jireseut  supply  of  water  in  the  irrigating  season 
will  irrigate  how  much  ? 

Mr.  Burton,  About  65,000  acres ;  that  is  the  present  capacity  of  the 
ditch. 

The  Chairman.  You  say  you  reside  in  Kansas  ? 

Mr.  Burton.  Yes. 

The  Chairman.  In  the  arid  portion  of  the  State! 

Mr.  Burton.  No;  I  live  100  miles  west  of  Topeka,  on  the  line  of  the 
Union  Pacific  Railroad. 

The  Chairman.  What  is  the  character  of  your  company  f 

Mr.  Burton.  Ours  is  a  stock  company.  Many  farmers  imagined 
that  they  were  in  the  rain  belt  and  went  down  there  and  pre-empted 
ground  and  afterward  discovered  that  they  were  not  in  the  rain  belt 
We  went  there  and  sold  water  rights  and  began  the  construction  of 
our  canal.  We  derived  a  good  deal  of  money  from  that  before  we  began 
to  build.  The  gentleman  who  furnished  the  brains  of  the  enterprise  is 
Mr.  T.  C.  Henry,  who  is  now  abroad.  We  sell  a  perpetual  water-right 
contract.  The  present  price  is  $12.50.  We  agree  in  the  contract  to 
furnish  water  perpetually  ;  enough  to  irrigate  the  land.  We  also  have 
in  that  contract  a  provision  for  the  assessment  of  not  more  than  15 
cents  an  acre,  and  for  that  to  keep  up  the  expenses  of  the  canal.  When 
we  sIihI]  have  sold  all  the  water  and  the  enterprise  is  fully  developed 
//:  xPiii  then  belong  to  the  farmcTs. 
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Senator  Jones.  Have  you  a  prospectus  of  it  in  writing! 

Mr.  Burton.  It  is  in  the  contract,  and  you  have  a  copy  of  that  con- 
tract. Mr.  Carpenter  gave  it  to  you.  1  might  say  that  so  far  we 
have  collected,  in  the  two  years  that  we  have  been  running,  15  cents 
per  acre,  and  it  was  paid  without  any  trouble  at  all.  We  had  a  break 
iu  our  canal  this  year,  A  portion  of  one  of  our  flumes  ''  went  up,"  and 
it  cost  us  about  $5,000  to  repair  it.  We  have  only  550  feet  of  fluming, 
however,  in  the  113  miles. 

With  regard  to  the  homestead  law,  I  believe  a  man  should  not  be 
allowed  to  pre-empt  more  than  40  acres  of  land  in  the  arid  region.  I 
l>elieve  the  homestead  law  ought  to  be  amended  so  that  one  person 
could  not  acquire  more  than  40  acres  of  land  under  its  provisions  in  the 
arid  region.  My  reasons  for  this  position  are,  first,  the  average  farmer 
could  make  more' money  farming  40  acres  of  land  by  irrigation,  than 
he  can  a  larger  amount.  The  homesteader  is  a  poor  man,  generally. 
He  must  borrow  the  money,  at  a  very  high  rate  of  interest,  with  which 
to  improve  his  land  and  live  upon  it,  to  provide  himself  with  the  neces- 
sary farming  implements.  He  must  go  in  debt  for  water,  and  wait  for 
the  harvest  season  for  any  returns  from  his  tod  and  expenses.  If  he  has 
160  acres,  his  great  desire  to  improve  it  all  causes  him  to  buy  too  much 
water,  too  much  farming  machinery  —in  short,  it  causes  him  to  shoulder 
too  much  debt.  His  taxes  and  expenses  are  greater,  and  he  is  not 
capacitated  to  farm  so  much  land,  and  farm  it  well,  and  the  result  is 
his  harvest  is  no  greater  than  it  would  have  been  had  he  carefully  culti- 
vated a  smaller  tract.  Instead  of  getting  out  of  debt  and  saving  a 
little  spare  money  to  invest  in  live  stock,  or  to  help  develop  some  other 
industry  in  his  immediate  locality,  at  the  end  of  ten  years  he  is  above 
the  average  farmer  if  his  quarter  section  is  not  mortgaged  and  a  large 
share  of  his  earnings  does  not  annually  go  to  the  money-loaner. 

Then,  again,  it  is  far  better  for  the  ditch  company  for  the  farmers  to 
Lav^  small  holdings  of  land.  They  are  enabled  to  pay  out  on  their  water- 
rights,  or  to  keep  up  the  water-rentals.  But  a  still  greater  reason  is 
that  if  the  homesteader  could  not  secure  but  40  acres  ot  land,  the  oppor- 
tanity  for  speculators  to  secure  the  land  in  the  arid  region  by  engaging 
professional  homesteaders  to  i)rove  up  and  obtain  title  would  be  greatly 
lessened.  There  are  localities  where  ditches  or  reservoirs  could  and 
woald  be  built  but  for  the  fact  that  speculators  have  obtained  the  land 
in  this  way.  The  interest  of  the  ditch  company  and  the  land  owner 
ought  to  be  mutual.  Where  the  land  is  held  by  farmers  for  homes, 
and  especially  where  the  land  is  cultivated,  it  is  so,  and  there  is  but 
little  or  no  friction  between  the  owners  of  water  and  the  owners  of 
land. 

I  also  think  the  law  ought  to  be  changed  so  as  to  make  the  cultiva- 
tion of  the  land  for  a  given  time  requisite  to  obtain  title,  rather  than 
occopancy.  Laud  that  is  cultivated  in  the  arid  region  must  have 
water.  If  the  farm  is  once  put  into  a  state  of  cultivation,  and  has  a 
water-right  attachment,  there  is  no  danger  but  that  it  will  be  occupied, 
and,  for  ever  after,  be  a  home  for  somebody.  But  under  the  law  as  it  now 
iBj  a  homesteader  may  put  upon  the  land  a  triflingbuilding,  ever  so  small 
and  worthless,  sleep  there  occasionally,  but  in  reality  live  elsewhere, 
and  in  a  short  time  have  title  from  the  Government,  called  a  home- 
stead, which,  in  reality,  remains  wild  land.  The  spirit  of  the  homestead 
law  is  violated,  there  is  no  home  upon  the  land ;  it  is  used  entirely  for 
speculative  purposes.  I  am  not  stating  an  exceptional  case.  In  many 
localities  it  has  been  and  is  now  the  rule  to  obtain  what  \^  mw.*9^<^^ 
homestMid  in  this  way. 
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Senator  Jones.  I  would  like  you  to  state  as  to  a  man's  ability  to 
make  a  living  on  a  40-acre  tract — a  man  with  a  family. 

Mr,  Burton.  A  man,  with  an  ordinary  family,  that  will  cultivate  40 
acres  of  ground  and  have  no  more  than  that  to  cultivate  (and  he  can 
cultivate  practically  all  of  that)  will  not  only  make  enough  to  supply 
his  family  with  the  necessaries  of  life,  but  he  will  be  like  the  Maine 
farmer,  who  will  have  a  little  surplus  each  year  to  put  into  the  construc- 
tion of  a  mill  or  manufactory,  right  beside  his  farm.  In  other  words, 
he  will  have  a  little  surplus  left  instead  of  a  debt. 

Senator  Jones.  He  may  have  a  surplus  after  making  a  living,  bat 
will  a  man  on  such  a  4()-acre  farm  make  a  living  as  easily  and  with  as 
much  certainty  as  a  man  now  does  on  a  160-acre  farm  where  he  depends 
on  rain-fall  f 

Mr.  Burton.  Yes.  He  will  make  more  money.  I  have  160  acres  of 
land  which  cost  me  $8,000,  near  Abilene,  Kans.  I  can  go  on  any  40- 
acre  farm,  under  my  ditch,  and  make  more  clear  money  than  I  can  on 
that  land.  That  is  my  judgment,  alter  having  farmed  my  land  forfonr 
years. 

Senator  Jones.  Do  you  think  the  means  of  acquirii)g  land  under  the 
present  law  ought  to  be  repealed  and  nothing  left  standing  except  the 
homestead  law  ? 

Mr.  Burton.  You  might  reduce  the  timber  claim  to  40  acres. 

Senator  Jones.  How  about  the  desert-land  actt 

Mr.  Burton.  That  ought  to  be  repealed  by  all  means.  It  is  entirely 
on  the  wrong  principle.  Instead  of  making  it  a  section,  it  ought  to  be 
the  other  way — it  ought  to  be  reduced.  My  idea  is  that,  in  the  arid 
region,  you  ought  to  have  a  thickly-settled  population,  and  every  acre 
of  land  should  be  utilized. 

Senator  Jones.  Is  there  much  good,  practically,  resulting  from  the 
timber  culture  law  1 

Mr.  Burton.  I^o. 

The  Chairman.  Would  you  repeal  all  those  laws  except  the  home- 
stead law  I 

Mr,  Burton.  I  think  that  is  a  good  suggestion.  I  hesitated  to  be 
overradical,  but  I  think  it  is  a  good  suggestion  to  repeal  them  all. 

The  Chairman.  What  would  you  do  with  timber  land! 

Mr.  Burton.  I  have  not  given  that  much  attention  and  am  not  pre- 
pared to  suggest. 
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The  Chairman.  You  have,  of  course,  given  this  subject  of  irrigation 
and  water  supply  full  consideration! 

Mr.  Maxwell.  Yes. 

The  Chairman.  Please  give  the  committee  such  information  as  you 
have  with  regard  to  those  subjects. 

Mr.  Maxwell.  I  have  tabulated  from  the  records  in  the  State  enffi- 
neer's  office  certain  matters  upon  which  questions  have  been  sent  to  the 
office,  and  I  can  give  you  the  result  of  those  tabulations,  if  you  wish. 
That  is,  with  reference  to  the  mileage  of  ditches,  the  area  of  land  under 
cultivation,  and  the  area  of  land  under  ditches,  and  other  points  in 
connection  therewith.  This  paper  is  a  tabulated  statement  of  the  east- 
ern slope,  and  for  the  distribution,  under  the  irrigation  laws  of  this 
State,  of  the  water  from  the  natural  streams,  irrigating  canals,  ditches, 
and  reservoirs. 
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The  State  is  divided  by  law  into  six  irrigation  divisions  and  sixty- 
eight  water  districts.  In  a  general  way,  the  first  division  comprises  that 
portion  of  the  State  which  is  drained  by  the  North  and  Soath  Platte 
Bivers.  The  second  division  is  that  portion  drained  by  the  Arkansas, 
and  the  third  that  portion  drained  by  the  Rio  Grande.  These  three 
divisions  comi)Ose  the  eastern  slope,  or  all  that  part  of  the  State  which 
drains  into  the  Gulf  of  Mexico.  I  make  that  statement  tor  the  pur- 
pose of  explaining  more  clearly  the  tabulated  statement  I  have.  The 
tabulation  is  simply  confined  to  the  eastern  slope,  because  that  is  the 
only  place  I  have  the  data  for,  to  any  great  extent. 

I  have  here  the  water  districts  comprised  in  the  South  Platte  division, 
which  is  division  No.  I,  the  names  of  the  streams,  the  number  of  miles 
of  ditches,  the  number  of  acres  under  ditch,  and  the  number  of  acres 
actually  irrigated. 

In  division  No.  1 — the  Platte  division — there  are  2,067.30  miles  of 
ditch;  there  are  1,126,800  acres  under  ditch;  there  are  631,036  acres 
actually  irrigated. 

In  the  Arkansas  division,  which  is  division  No.  2,  there  are  043.30 
miles  of  ditches;  440,240  acres  under  ditch;  116,047  acres  actually  irri- 
gated. 

The  Rio  Grande  division  is  not  complete,  but  I  will  give  the  totals 
as  I  have  them.  Miles  of  ditch,  1,033.68;  acres  under  ditch,  596,097; 
acres  actually  irrigated,  250,263.  The  records  of  theoifice  are  not  com- 
plete with  regard  to  that.  There  are  two  districts  that  we  have  no  rec- 
ords of  at  all,  to  amount  to  anything. 

As  a  recapitulation  of  the  eastern  slope,  I  will  state  that  in  those  three 
divisions  we  have,  in  the  aggregate,  4,044  miles  of  ditch,  2,163,137  acres 
of  land  under  ditch,  and  997,346  acres  actually  irrigated. 

The  total  area  of  the  arid  lands  on  the  eastern  slope  is  about  30,000,- 
000  acres  in  this  State.  That  is  all  agricultural  land,  practically.  If  it 
could  be  watered,  it  is  magnificent  land ;  and  it  can  be  watered  if  we 
have  the  facilities  for  doing  so. 

Senator  Jones.  There  is  no  statement  in  this  summary  about  the 
capacity  of  these  ditches  to  water  lands.  You  state  that  there  are 
2,000  miles  of  ditch  in  the  first  district  that  irrigate  actually  631,036 
acres  of  land,  and  that  there  are  1,126,800  acres  under  ditch ;  but  there 
is  no  statement  of  the  capacity  of  the  ditches  to  water  lands. 

Mr.  Burton.  I  have  a  statement  as  to  capacity ;  that  is,  with  regard 
to  division  No.  1,  or  the  South  Platte  division.    This  is  for  the  year  1888. 

The  average  discharge  from  the  streams  for  four  months  in  1888,  per 
second  of  time,  was  1 ,624  cubic  feet,  and  there  were  decreed  to  the  ditches 
in  that  division  24,787  cubic  feet  per  second  of  time. 

The  Ohatkman.  Explain  what  you  mean  by  "  decreed.'' 

Mr.  Maxwell.  As  a  district,  they  have  decrees  made  by  the  court,  for 
that  amount  of  water,  under  their  several  "  appropriations."  The  total 
area  cultivated  is  something  over  631,000  acres,  and  I  have  estimated 
that  about  68,000  acres  of  that  was  irrigated  by  reservoirs,  and  about 
663,000  irrigated  by  ditches.  The  duty  of  water — 1,624  feet — on  that 
ba8i8«  would  be  346  acres  to  the  cubic  foot  per  second. 

The  Ohaibman.  What  is  about  the  duty  of  water,  in  that  connec- 
tionl 

Mr.  Maxwell.  That  is  very  hard  to  determine.  It  is  estimated  all 
the  way  from  50  to  100  acres  to  the  cubic  foot  per  second.  I  think  it 
overruns  100  acres  in  this  division. 

The  Chairman.  You  think  a  cubic  foot  irrigates  more  than  100  acres  % 

Mr.  Maxwell.  I  think  it  does,  on  the  average. 
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The  Ghaiuman.  Will  water  perform  a  greater  duty  in  older  districts 
than  in  the  new? 

Mr.  Maxwell.  Yes.  In  the  older  districts  we  use  it  over  and  over 
again  in  some  cases,  and  as  land  is  irrigated  it  requires  a  less  amoont 
of  water.  As  an  illustration,  I  will  state  that  we  have  a  gauging  sta- 
tion at  the  base  of  the  mountains  at  the  Platte,  so  that  we  know  the 
amount  of  water  that  comes  out  of  the  mountains.  We  have  also  a 
gauging  station  at  Denver,  and  from  the  reports  of  those  stations  we 
determine  the  amount  of  water  that  passes  Denver  and  the  amoant 
that  is  carried  into  the  ditches  between  this  point  and  the  base  of  the 
mountain,  where  the  other  gauging  station  is,  and  we  determine,  to  a 
certain  extent,  the  amount  of  seepage  we  have  the  benefit  of  here.  We 
have  as  much  water  in  our  gauging  station  here  as  we  have  at  the  base 
of  the  mountains,  while  a  good  portion  is  also  taken  out  in  the  ditches 
between  the  two  stations. 

The  Chairman.  After  the  ground  is  filled  with  water  it  discharges 
itself  into  the  river  again  f 

Mr.  Maxwell.  Yes. 

The  following  is  the  table  prepared  by  Mr.  Maxwell : 

COLORADO. 

For  the  distribntion,  under  the  irrigation  laws  of  this  State,  of  the  water  from  the 
natural  streams  to  the  irrigating  canals,  ditches,  and  reservoirs,  the  State  is  divided 
into  six  irrigation  divisions  and  sixty-eight  water  districts. 

In  a  general  way,  the  first  division  comprises  that  portion  of  the  State  which  is 
drained  by  the  North  and  South  Platte  Rivers,  the  second  division  of  that  portion 
drained  by  the  Arkansas  River,  and  the  third  division  of  that  portion  drained  by  the 
Rio  Grande. 

These  three  divisions  compose  the  "  Eastern  Slope,"  or  all  that  part  of  the  State 
which  drains  into  the  Gulf  of  Mexico. 

EASTERN    SLOPE. 

Tabulated  stutement  showing  the  number  of  miles  of  irrigating  canals  and  ditcheSj  the  num- 
ber of  acres  of  land  under  such  canals  and  ditches j  and  the  number  of  acres  of  land  actu- 
ally irrigated  by  such  canals  and  ditches. 

[Compiled  from  data  in  the  State  engineer's  office.] 
SOUTH  PLATTE  DIVISION,  No.  1. 
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Name  uf  principal  stream  in  district. 


South  Platte  ... 

do 

Cache  le  Poudre 
Big  Thompson  . 

St.Vrain 

Bowlder  Creek . 

Clear  Creek 

South  Platte.— 
Bear  Creek.  ... 
Sonth  Platte  ... 
North  Platte  ... 

do 

do 

Total 


Ditches. 


Miles. 

238.00 

150.00 

340.75 

236.60 

225.50 

125.00 

240.00 

206.50 

50.00 

61.50 

124.00 

61.45 

8.00 


2, 067. 36 


Under 
ditches. 


Acres. 

150,000 

174,000 

207,360 

80,690 

92,460 

89,580 

98,558 

131,537 

6,915 

23,270 

46,960 

24,330 

800 


1,126,800 


Actually 
irrigated. 


Aeret. 

39,719 

46,233 

103,896 

08,908 

86,655 

/2,«5 

66,405 

53,110 

3,742 

20,920 

41,080 

21,470 

4 


631,011 
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Tabulated  statement  showing  number  of  miles  of  irrigating  canals  and  ditoheSf  etc. — Cont'd. 

ARKANSAS  DIVISION.  No.  2. 


o  «4^ 


10 

U 

12 

13 

U 

15 

16 

17 

18 

19 

49) 

66 

67 


Name  of  piincipal  stream  in  district. 


Fomitaine  que  Boullle 

Arkansas 

do     

Grape  Creek 

Arkansas 

St  Charles 

Huerfano 

Arkansas 

Apishapa 

Pnrgatoire 

Various 

Total 


Ditches. 


MiUs. 

53.00 

46.10 

34.00 

3.00 

92.50 

91.50 

340.00 

167.50 

24.00 

5&10 

29.70 


943.30 


Under 
ditches. 


Acres. 

32,680 

39,820 

33,760 

600 

13,694 

7.314 

32,129 

224,640 

6,700 

33,380 

5.490 


440,240 


Actually 
irrigatec). 


Acres, 

18,000 

34,780 

25,520 

540 

7,265 

4,543 

12,547 

38,700 

6,000 

25,660 

2,492 


116, 047 


RIO  GRANDE  DIVISION,  No.  3  (SAN  LUIS  VALLEY).* 


20 
21 
22 
24 
25 
26 
27 
35 


Rio  Grande 

Alamosa 

Conejos 

Calebra  and  Costilla 

San  Luis  Creek 

Sagnacbe 

La  Garita 

Tvinobera 

Total 


300.00 
175. 00 
160.00 
(t) 

227.78 

143.80 

5.60 

21.50 


1,033.68 


398,140 
57,711 
45, 711 

(t) 

42,425 

33,380 

570 

18,160 


596,097 


98,515 
45,093 
33,340 

(t) 

31,315 

28,000 

500 

13.500 


250,263 


RECAPITULATION. 


Division  No.l 

2,067.36- 
943. 30 
1.033.63 

1, 126, 800 
440,240 
596,097 

631, 036 

Division  No.  2 

116,047 
250,263 

Division  No.  3 

Aeereeate 

4,044.29 

2, 163, 137 

997,346 

Total  area  of  arid  land 

*  The  records  relating  to  this  division  are  not  complete. 

Division  No.  1. 


acres    30,000,000 

t  No  data. 


Average  discharge  of  streams  for  four  months  in  1888j  per  second,  1,624  cnbic  feet, 
and  decreed,  24,787.81  cubic  feet. 

Total  area  irrigated 631,000 

Irrigated  by  reservoirs 68,000 

Irrigated  by  ditches 563.000 

Daty  of  water,  as  per  above,  346  acres  per  second  f(»ot. 

One  thousand  six  hundred  and  twenty-four  cubic  feet  per  second  will  cover  563,000 
with  water  .69  foot,  or  8.28  inches  deep  in  one  hundred  and  twenty  days. 

Measurement  of  local  flood  storms, 

Angnst  1, 1888.  Clear  Creek  discharged  for  two  hours  8,700  cubic  feet ;  Clear  Creek 
decrees,  1,131  cubic  feet ;  surplus,  6,569  cubic  feet ;  47,296,800  cubic  feet  in  two  hours, 
which  would  cover  1,086  acres  12  inches  deep. 

Coal  Creek  (a  practically  dry  stream)  August  10,  1889,  discharged  for  throe  hours 
968.40  cubic  feet  per  second,  making  10,458,720  cubic  feet,  which  would  cover  240 
aeree  12  inches  deep.  Same  creek,  September,  1887,  discharged  for  two  hours  6,070 
onbie  feet  per  second,  making  43,747,200  cubic  feet,  which  would  cover  1,004  &<^tcft^  VJL 
inoheB  deep. 
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Senator  Jones.  Let  me  ask  you  some  questions  concemingthis  state- 
ment. You  say  "  duty  of  water,  as  per  above,  346  acres  per  second  foot'' 
By  that  statement  do  you  mean  that  631,000  acres  of  land  are  actaally 
irrigated,  and  that  346  acres  are  actually  irrigated  per  second  f 

Mr.  MaIkwell.  1  mean  that  631,000  acres  are  actually  irrigated  and 
that  we  have  346  cubic  feet  per  second. 

Senator  Jones.  Can  the  water  capacity  of  the  first  district  be  ma- 
terially increased  with  that  sort  of  showing? 

Mr.  Maxwell.  Yes,  I  think  it  can  be  increased. 

Senator  Jones.  From  the  conversation  of  the  local  floods  f 

Mr.  Maxwell.  Yes. 

The  Chairman.  By  means  of  their  storage  f 

Mr.  Maxwell.  From  such  storage. 

Senator  Jones.  So  far  as  the  running  capacity  of  the  streams  is  con- 
cerned, I  should  think  that  that  was  exhausted  by  this  showing,  and 
that  to  increase  the  capacity  you  would  have  to  resort  to  storage. 

Mr.  Maxwell.  Yes ;  unless  we  have  better  facilities  for  spreading 
the  water  on  the  land  and  saving  it. 

Senator  Jones.  It  seems  to  me  to  indicate  that  the  facilities  for  spread- 
ing the  water  are  pretty  good  when  afoot  per  second  irrigates  346  acres. 

Mr.  Maxwell.  It  also  indicates  that  we  use  it  over  and  over  again. 

Senator  Jones,  Yes ;  I  should  say  it  was  pretty  well  managed. 

The  Chairman.  That  is  a  great  economy  of  water. 

Mr.  Maxwell,  it  gives  about  8  inches  of  water  over  the  ground. 

The  Chairman.  This  takes  the  water  during  the  irrigating  season 
alone? 

Mr.  Maxwell.  Yes. 

The  Chairman.  Then,  what  runs  outside  the  irrigating  season  prac- 
tically goes  to  waste,  and  if  that  were  conserved  the  irrigating  area 
could  be  increased  in  the  proportion  that  that  bears  to  the  volume  of 
water  used  in  the  irrigating  season  f 

Mr.  Maxwell.  Yes. 

The  Chairman.  Then,  what  runs  out  the  irrigating  season  practi- 
cally goes  to  waste,  and  if  that  were  conserved  the  irrigating  area  could 
be  increased  in  the  proportion  that  that  bears  to  the  volume  of  water 
used  in  the  irrigating  season? 

Mr.MAXWTELL.  Yes. 

The  Chairman.  Can  you  give  any  estimate  of  that! 

Mr.  Maxwell.  No.  At  our  gauging  stations  we  make  observations 
during  the  irrigating  months.  In  the  winter  time  we  can  not  doit  be- 
cause it  freezes  up,  and  we  can  not  take  observations  or  measurements. 

Senator  Jones.  The  amount  of  water  going  down  these  streams  must 
be  larger  for  the  other  eight  months  of  the  year  than  for  these  four 
months. 

Mr.  Maxwell.  I  think  there  is  less  water  during  the  other  eight 
months. 

Senator  Jones.  In  the  aggregate? 

Mr.  Maxwell.  Yes ;  the  water  gets  very  low  in  the  winter  time. 
Much  of  the  water  also  becomes  ice,  and  that  we  get  the  benefit  of  in 
the  spring. 

Senator  Jones.  What  four  months  are  those  f 

Mr.  Maxwell.  May,  June,  July,  and  August. 

The  Chairman.  You  will  tile  this  statement,  will  yon? 

Mr.  Maxwell.  Yes,  but  there  is  something  else  I  wish  to  read  first 
I  have  some  figures  of  local  floods.  On  August  1, 1888,  Clear  Greek 
discharged  in  two  hours  8,700  cubic  feet  per  second  of  time,  while  the 
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ditch  will  only  take  1,131,  thus  leaving  a  surplus  of  6,569  cubic  feet  per 
second  of  time.  There  was  then  47,296,800  cubic  feet  of  water  that 
was  in  excess  of  the  demand  and  which  could  have  been  stored  had  we 
had  the  facilities  for  doing  It. 

Senator  Jones.  Three  times  as  much  went  to  waste  there  at  that 
time  as  was  used  ? 

Mr.  Maxwell.  Yes ;  that  amount  would  cover  1,086  acres  12  inches 
deep.  At  Coal  Creek,  August  10,  1889,  there  was  discharged  for  three 
hours,  963.4  cubic  feet  per  second  of  time.  That  was  a  local  flood. 
That  makes  10,453,720  cubic  feet,  which  would  cover  240  acres,  12  inches 
deep.  The  discharge  was  much  greater  than  that,  but  that  was  the  maxi- 
mum for  two  hours.  In  September,  1887,  on  the  same  creek,  there  was  a 
discharge  of  6,076  feet  per  second ;  making  43,747,200  cubic  feet,  which 
would  cover  1,004  acres  12  inches  deep.  We  have  in  this  country  a 
great  many  local  water-spouts  in  the  small  canons  near  the  base  of  the 
mountains.  They  are  peculiarly  subject  to  them  aud  we  do  not  get  the 
measurement  of  them.  They  do  not  come  into  the  stream  above  our 
gauging  stations  and,  of  course,  we  have  no  estimate  of  them  at  all. 

The  Chairman.  Could  such  water  be  stored  and  utilized  ? 

Mr.  Maxwell.  Yes,  if  we  had  the  proper  facilities. 

Senator  Jones.  As  to  this  average  discharge  of  streams  for  four 
months  in  1888  which  you  say  is  1,624  cubic  feet  per  second,  the  water 
was  not  I  suppose  all  used  in  irrigation,  but  a  considerable  part  of  it 
was  lost? 

Mr.  Maxwell.  I  presume  most  of  it  was  used  in  irrigation.  In  the 
excessive  floods,  however,  probably  some  of  it  passed  down. 

Senator  Jones.  In  the  case  of  those  two  streams  you  have  mentioned 
a  large  proportion  of  that  water  was  lost? 

Mr.  Maxwell.  Yes,  it  was  lost.    Those  are  on  the  dry  gulches. 

Senator  Jones.  Yes;  but  that  suggested  the  idea  to  me  that  there 
was  a  considerable  loss  of  water  during  the  irrigating  season  in  such 
streams. 

Mr.  Maxwell.  Yes,  there  is  during  high  floods  a  considerable  loss  of 
water. 

I  also  have  here  a  statement  of  the  reservoirs  on  the  eastern  slope, 
giving  the  divisions  and  the  acreage  where  I  have  been  able  to  get  it 
from  the  records  and  the  capacity  of  the  reservoir.      , 

In  division  number  one  there  are  nine  districts.  I  will  simply  give 
the  totals  of  those.  There  are  seventy-flve  reservoirs  on  record  with  a 
ciipacity  of  3,168,780,082  cubic  feet  of  water.  That  would  furnish  water 
1  foot  in  depth  for  72,746  acres. 

Ill  division  number  two,  there  are  seventy-seven  reservoirs,  with  a  total 
capacity  of  2,069,000,706  cubic  feet.  That  amount  would  water  47,495 
acivs  of  land  1  foot  in  depth. 

Ill  division  number  three  there  are  ten  reservoirs,  with  a  capacity  of 
82,159,000  cubic  feet,  which  would  furnish  water  1  foot  in  depth  for  1,885 
acres.  Those  are  reservoirs  actually  constructed,  being  one  hundred 
and  sixty-two  in  all,  with  a  total  capacity  of  5,319,939,788  cubic  feet, 
which  would  furnish  water  1  foot  in  depth  for  122,129  acres. 

The  Chairman.  Have  you  visited  those  reservoirs  personally? 

Mr.  Maxwell,  No,  not  all  of  them  ;  only  a  small  proportion  of  them 
in  fact. 

The  Chairman.  What  is  your  information  as  to  seepage  and  evapo- 
ration f  Do  the  people  efl'ect  much  saving  of  water  here  or  do  they  have 
a  good  deal  of  difficulty  ? 

Mr.  Maxwell.  1  think  as  a  general  thing  thesy  ei^^e^  \?^\ftx  \>\^\5c^ 
vFelL 
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Tho  Chairman.  Are  they  generally  able  to  fill  the  ditches  that  are 
constructed  ? 

Mr.  Maxwell.  In  some  cases  they  have  been  able  to  fill  them,  and 
in  some  cases  they  have  not.  It  depends  on  the  water  supply  and  the 
surplus. 

The  Chairman.  They  usually  fill  the  reservoirs  from  the  ditches. 

Mr.  Maxwell.  Yes. 

The  Chairman.  They  have  commenced  constructing  reservoirs  for 
the  purpose  of  storing  the  storm  water? 

Mr.  Maxwell.  Not  to  any  great  extent.  There  are  a  few  reservoirs 
constructed  for  that  purpose,  but  they  are  small. 

The  Chairman.  Is  that  practical  or  have  you  not  given  sufficient 
attention  to  it  to  know  ? 

Mr.  Maxwell.  I  have  not  given  sufficient  attention  to  it  to  deter- 
mine the  question  thoroughly,  but  I  think  it  is  practical. 

The  Chairman.  What  observation  have  you  made  in  regard  to  it 
that  makes  you  think  it  is  practical  ? 

Mr.  Maxwell.  My  observations  are  principally  in  connection  with 
the  office,  where  I  have  been  called  upon  to  examine  localities  in  regard 
to  the  construction  of  reservoirs.  The  State  made  an  appropriation  for 
the  purpose  of  constructing  a  reservoir  at  Cold  Creek  to  hold  the  flood 
storms. 

The  Chairman.  Is  there  anything  further  you  wish  to  say  I 

Mr.  Maxwell.  I  believe  not. 

The  following  is  the  table  of  reservoirs  submitted  by  Mr.  Maxwell : 

Colorado  {eastern  slope). — Tabulated  statement  of  reservoirs  so  far  as  the  same  are 

of  record  in  the  office  of  the  State  engineer. 

DIVISION  NO.  1. 


Name  of  reservoir. 


First  district : 
Dry  Creek.. 
Byers'  No.  1 
Byers'  No.  2 
Byers'  No.  3 
Byers'  No.  4 
Byers'  No.  5 
Bvers'  No.  6 
Box  Elder.. 

Snow 

Brewer , 


Total  capacity. 


Second  district : . . 

Harris 

G-erman  No.  1 
German  No.  2 
German  No.  3 

Smith 

Oasis 

Hudson 

Hudson  No.  2 


Total  capacity  . 

Third  district : 

MitcheU 

North  Poudre  Co . 


Total  capacity. 

Fourth  district : 
Mariano 


Name  of  stream  from  which  water  is  diverted. 


Dry  Creek . 
West  Bijou 

do 

do  .... 

do.... 

do  .... 

do.... 

do  .... 

do  .... 

do.... 


Area. 


Acres. 
10.60 
20.30 
3.80 
5.00 
13.50 
22.50 
20.00 


Dry  Creek 

......do 

do 

do 

First,  Second,  and  Third  Creeks  and  SouthPlatte 

do 

SouthPlatte 

do 


North  Pine  . . . 
North  Poudre 


Big  Thompson. 


373.80 


Capacity. 


Oubie/eet. 
2,000.000 
4,275.000 
670,556 
87>,700 
2,870,000 
3,932,280 
6,996,000 


800.00" 
5,000,000 


27,419,530 


60,000.000 

1,045, 000 

54,450,000 

700,000 

20.000,000 

400,000,000 

1,800,000 

792,000 


638,787,000 


14,754.93i» 
174, 240,  # 


188,994._K» 
180,000,000 
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Colorado  (eaatent  slope). —  Tabulated  tlalement  of  reaernoirs,  efo.— Continned. 

DIVISION  SO.  l-Conttoned. 


K.,„.c,frB,ervoir. 

Nomo  o(  atreiUB  fWim  «bioli  «nt«r  it,  dlvocWd. 

Atoo. 

Capaoity. 

mfllldiiltrict: 

71,'.  W 

lis,  UB.  280 

*«Tmithdl»triot: 

1011,  DOO 

13,077.0011 

10,  30D,  OUO 

^assisM 

BlebthiUsCrtDt: 

290,000 

i,ouo,uou 
se;  000,000 

8,035.000 

30.00 

HsDoU' 

eso,ofi2,H2 

12.  040,  OE I 
233.372,600 
t  IS*;  280 

.72 

HlnethdUtHol: 

t?S^ 

320. 000 
13.930.200 
3.KHI,W0 

1,390.800 
l*,t72.3«l 

iiSsis-r 

'!^m;SSS 

2«a,T?B,wo 

TtMBty-Uiird  dlMHot : 

2,314.323 

'Abont  13  feet  deep  or  about  SSu 
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Colorado  (eaalent  tlope).— Tabulated  tU 
EECAl'ITDLATION,  : 


!i-Nr«Ht  of  reiervoiri,  etc. — ContiaiMd. 
IVrSION  HO.  1. 


DUtricL 

Mo.<if 
Rewr- 
vation. 

.». 

C«[*eitj. 

S 

13 

Act,, 

^& 

3,  •iU.dH 

75 



S.ie8,JM,lB2 

Nora— The  above  nnmbei 


of  cubic  feet  of  water  would  fun 
DIVISION  No.  3. 


Nao«of™,er™ir. 

Name  of  stream  tram  whioh  water  is  divorted. 

Ana. 

Cavatdtj. 

Taith  district! 

BaonlDiE  &  MattbewB  . . . 
Overland    HoIbUI.    lui- 

A^. 

'^T^ 

^»a 

^^SS^^"-^''- 

!^^s 

Elevenllidiatrict: 

&W,M 

3IV«3,(fl 

BeMamerMaT ..... 

do 
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ado  (eastern  slope). — Tabulated  statement  of  reservoirs,  e^c— C&ntinued. 

DIVISION  NO.  2~Continned. 


»f  roaervoir. 


listrictr-Cont'd. 

rNo.8 

rNo.9 

pNo.10 

rNo.ll 

pNo.l2 

rNo.l3 


opacity. 

ttrict: 
>  Valley. 


A. 
B. 

C. 
D. 


apaoity. 


district : 

rthA.... 

rthB... 

dNo.l... 

dNo.2... 

dNo.3... 

dNo.4... 

dNo.5... 

dNo.6... 

lA 

aB 

aC 

aD 

B 

F 

G 

H 

O 

P 


lapacity. 


Name  of  stream  from  whioh  water  is  diverted. 


do 
.do 
.do 
.do 
.do 
.do 


Huerfano 

Apaohe  Creek  . . 

Cncharas 

Cheyenne  Creek 

.do 

do 

do 

South  Veta 


Caddoa  Creek 
do 


Springs 


lo 

do 

do 

do 

do 

Steele's  Fork 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Arkansas 

do 


Area. 


Acres. 


Capacity. 


OuMe/eet, 
31,280,000 
34,500,000 
43,200,000 
34,560,000 
54,000,000 

112,000,000 


1,011,506^143 


87, 856, 600 

1,667,283 

7,741.400 

56,8tO 

19,700 

50,000 

78.605 

860,000 

98,329,398 


720,000 
540,000 

24,349 
407, 109 
451,592 

86,352 

30,817 
245,566 
360,000 
390,000 
350,000 
5, 425, 000 
2, 760, 720 
585,000 
585,000 
262,500 
210.000 

90,000 

748,000,000 

61,000,000 


822,524,005 


RECAPITULATION,  DIVISION  No.  2. 


Districts. 

No.  res- 
ervoirs. 

Area. 

Capacity. 

29 
3 

17 
8 

20 

Acres. 

Oubie  fest. 

115,937,752 

20.613,408 

1,  Oil,  596. 143 

98,329,398 

823,524,005 

- 

77 

•  •«•■•   -  • 

2,069,000,706 

le  aoore  amount  would  furnish  I  foot  in  depth  of  water  for  47, 495  aores. 

8  A  L— VOL  m ^21 
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Colorado  (eastern  slope). — TdhulaUd  statement  of  reservoirs,  etc. — Contmiiied. 

DIVISION  No.  3. 


Name  of  reservoir. 


Tw('iit5>8ecoDd  district : 

i*oncha  No.  1 

PouchaNo.  2 

PoDclia  No.  3 

PoDcua  No.  4 


Name  of  stream  fh>m  whioli  water  Is  direrted. 


Sim  AnUmio 

do 

do 

do 


Total  capacity 

Twenty-fifth  district ; 

IIi;ib  Lino 

Richard  Cooper . 


Blaek  Caf&on  Creek 


T 


Total  capacity 


Twenty -sixth  district :  I 

JoLinO'Neirs !  Jones's  Spring. 


Twenly-aeventh  district : 

Shu  'Fiian  GiUch  No.  I I  San  Juan  Gulch  Creek. 

San  Juan  Gnlch  Na  2 do 


San  Juau  Gulch  No.  3 
Total  capacity 


.do 


eo.(M> 

40.00 


Capacity. 


(Mricfea 

6,006,000 
1000,000 
4,000,000 
8,00Qj00U 


16,000,000 


2,000,000 
64(000.000 


06,000,000 


50,000 


13.0UO 
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STATEMENT    OF   JOS.    C.    HELM,   ASSOCIATE  JUSTICE,  SUFEEME 

COUET  OF  COLORADO. 

Tlie  Chairman.  Will  you  please  state  anything  that  may  interest  the 
ioinmittee  in  regard  to  the  irrigation  laws  of  this  State  I 

Mr.  Helm.  There  are  several  lawyers  present  who  undoubtedly  could 
ij^ive  the  committee  a  better  idea  than  I  can  of  the  statutes.  I  simply 
K>useuted  to  answer  any  questions  the  committee  might  have  to  ask 
ne  with  regard  to  our  decisions.  I  could  not  go  into  a  discussion  of 
he  statutes  or  express  any  views  concerning  them  unless  I  had  written 
fcu  opinion  on  the  subject  There  are  lawyers  here  who  will  give  you 
ill  the  evidence  you  desire  on  that  subject. 

The  Chairman.  We  do  not  ask  any  extended  evidence  because  it 
s  mostly  in  your  reports  I  suppose.  I  have  been  a  student  of  your  re- 
x)rts  for  many  years  and  I  must  say  that  your  court  is  considered  the 
nost  enlightened  on  this  subject  by  those  who  are  familiar  with  irriga- 
ion  matters. 

Mr.  Helm.  That  is  a  compliment  that  we  appreciate. 

The  Chairman.  You  are  governed  by  the  principle  of  prior  appro- 
)riation  ? 

Mr.  Helm.  Yes,  we  adopted  that  doctrine.  I  think  the  supreme 
^urt  of  the  State  announced  that  doctrine  before  it  was  incorporated 
uto  tlie  statutes.  It  was  in  the  case  of  Younker  against  ll^ichols,  re- 
)orted  in  the  First  Colorado.  The  court  at  that  time  decided  that  it 
¥8.8  the  best  common-law  doctrine  for  this  country.  The  decisions  since, 
'.  believe,  have  been  in  harmony  with  that.  Of  course  a  multitude  of 
inestions  have  come  up  and  1  think  there  are  a  dozen  decisions  at  least 
n  which  this  subject  was  before  the  court  in  one  way  or  another. 

The  Chairman.  There  is  a  question  now  with  regard  to  appropria- 
ion  which  is  interesting  the  people  all  over  the  country  very  much ; 
md  that  is  what  is  meant  by  the  word  "  appropriation,"  whether  you 
oeau  taking  the  water  out  of  the  stream  or  whether  you  mean  some- 
hiug  else! 

Senator  Jones.  I  imagine  the  judge  might  object  to  construing  the 
tatutes. 

Mr.  Helm.  I  would  not  object  to  that  so  far  as  to  state  the  opinion  of 
he  court  about  it. 

The  Chairman.  Have  you  considered  the  question  of  what  is  prior 
appropriation  f 

Mr,  Helm.  I  think  that  in  a  number  of  decisions  we  have  announced 
bat  to  constitute  a  valid  appropriation  within  the  meaning  of  the  con- 
titution  (and  our  constitution  is  in  accord  with  our  common  law)  there 
dust  unite  two  acts,  the  diversion  and  the  use. 

T^e  Chairman.  Use  for  a  beneficial  purpose  t 

Mr.  Hm.M.  Use  for  some  beneficial  purpose. 

The  Chairman.  It  has  been  stated  here  that  under  the  court  decis- 
[>U8  a  certain  amount  of  water  is  '^  decreed  - '  to  a  district.  What  is 
oeantbythat? 

Mr.  Helm.  Our  statutes  divide  the  State  into  irrigation  districts,  as 
on  know,  and  under  the  statutes  the  district  courts,  which  are  the 
ii^hest  courts  of  record,  next  to  the  supreme  court,  adjudicate  what 
ve  call  the  priorities  of  right.  These  districts  are  generally  arranged 
rith  reference  to  the  natural  streams,  and  if  from  the  principal  natural 
tream  in  a  district  one  hundred  ditches  have  been  taken,  the  court  pro- 
eeds  in  the  method  poiuted  out  by  statute  to  det/exux\u^  Wi^  (V^dX^^  ^v» 
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which  each  of  these  apprbpriatious  were  made  when  the  ditches  were 
constructed ;  the  size  of  the  ditches ;  their  capacity ;  the  degree  of  £a11 
of  the  water.  Then  a  decree  is  entered  which  declares  these  dates,  de- 
clares these  facts,  and  assigns  the  priorities  to  these  ditches  in  accord- 
ance with  the  dates  of  the  diversion. 

Senator  Jones.  The  diversion  and  use  go  together  f 

Mr.  Helm.  The  diversion  and  use.  And  I  might  say  here  that  under 
our  views  the  use  must  follow  the  diversion  within  a  reasonable  time. 
These  decrees  assign  to  these  ditches  priorities  in  accordance  as  I  have 
stated  with  the  dates  of  the  diversion,  and,  as  I  have  said,  the  use,  ot 
course,  is  connected  with  that  diversion. 

Senator  Jones.  It  must  be  within  a  reasonable  time  ? 

Mr.  Helm.  Within  a  reasonable  time.  The  question  of  reasonable 
time  goes  according,  of  course,  to  circumstances.  But  the  proposition 
is  that  if  the  ditch  is  dug  with  due  diligence  and  the  water  is  applied 
reasonably  soon,  the  priority  relates  back  to  the  date  of  the  commence- 
ment of  the  ditch. 

Senator  Jones.  And  that  is  a  question  for  the  court? 

Mr.  Helm.  That  is  a  question,  I  take  it,  to  be  determined  in  each 
particular  case  in  the  absence  of  statute.  Possibly  a  statute  might  be 
framed  which  would  declare  how  soon  use  must  follow  diversion,  but  so 
far  we  have  no  such  general  statute,  and  the  court  has  not  laid  dowD  the 
proposition.  It  would  remain  a  questioi)  of  fact  to  be  determined  at 
each  particular  case.  This  decree  that  I  spoke  of  also  determines  the 
quantity  going  to  each  ditch.  I  suppose  in  answer  to  your  question, 
that  the  decree  of  a  given  district  must  be  considered  and  the  quantity 
of  water  assigned  to  each  particular  ditch  or  to  all  the  ditches  taken  to- 
gether in  the  aggregate,  would  constitute  the  quantity  in  use  or  the 
quantity  assigned. 

The  Chairman.  If  there  is  not  water  enough,  those  having  priority 
under  the  decree  would  get  it  first! 

Mr.  Helm.  That  is  the  decision. 

The  Chairman.  Have  you  any  officer  to  deal  it  out! 

Mr.  Helm.  We  have. 

The  Chairman.  How  do  you  arrive  at  that!  To  get  at  priority,  do 
you  let  them  regulate  it  themselves  ? 

Mr.  Helm.  Mr.  Nettleton  can  answer  that  question  better  than  I  can, 
but  I  think  in  each  district  there  is  an  irrigation  commissioner  whose 
duty  it  is  to  superintend  the  distribution  of  water  according  to  the  de- 
crees of  the  court. 

Senator  Jones.  Is  he  an  officer  of  the  court  or  of  the  State  or  county? 

Mr.  Helm.  He  is  not  an  officer  of  the  courts  I  think  he  is  appointed 
by  the  governor.  The  governor  appoints  a  commissioner  for  each  water 
district. 

The  Chairman.  Have  you,  in  your  decisions,  classified  the  diflferent 
uses  of  water,  with  a  view  of  giving  a  preference  to  one  use  above 
another  ? 

Mr.  Helm.  We  have  not,  but  our  constitution  has.  First,  to  domestic 
use ;  second,  to  irrigation  5  third,  to  mining,  and  then  to  manufactar- 
ing.  I  believe  that  is  the  order.  Domestic  use  is  certainly  first  and  ir- 
rigation second. 

The  Chairman.  You  have  not  yet  by  any  judicial  decision  deter- 
mined what  you  understand  by  domestic  use? 

Mr.  Helm.  We  have  not ;  I  think  the  question  has  never  been  fairly 
/presented. 

The  Chairman.  That  is  -^  vex^  im^jiortant  question. 
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Mr.  TTelm.  We  have  a  decision  which  touches  upon  it  slightly  but 
not  sufficiently  for  me  to  dwell  upon. 

The  Chairman.  It  ought  to  be  limited  in  some  way.  Of  course,  if  a 
man  were  to  insist  on  having  a  river  run  down  for  the  purpose  of  getting 
a  drink  of  water  it  would  interfere  with  irrigation. 

STATEMENT  OF  WALTEE  H.  OEAVES. 

The  Chairman.  Will  you  please  state  anything  which  may  interest 
the  committee. 

Mr.  Graves.  In  the  first  place,  I  desire  to  state  that  I  represent  a 
company  that  has  invested  considerable  money  in  building  canals  in 
Colorado. 

Senator  Jones.  What  is  the  name  of  the  company! 

Mr.  Graves.  There  are  various  enterprises  backed  by  Eastern  capital, 
they  are  one  interest  but  under  different  names.  We  have  altogether 
something  over  1,000  miles  of  canals  and  we  have  spent  nearly  $4,000,- 
000  in  building  them.  I  have  promised  Major  Powell  to  send  him  a 
tabulated  statement,  embodying  some  points  in  connection  with  our 
maps.  These  maps  [indicating  the  maps]  are  all  that  I  have  at  present. 
We  have  canals,  as  I  say,  in  different  parts  of  the  State;  two  large 
canals  in  the  western  part  of  the  State,  two  large  ones  in  the  San  Luis 
Valley  on  the  llio  Grande  River,  and  one  in  the  northeastern  part  of 
the  State. 

There  are  many  questions  that  have  arisen  in  connection  with  our 
enterprises  and  schemes  that  are  of  interest.  Professor  Carpenter  has 
already  presented  some  of  the  questions.  Many  of  the  questions  you  are 
investigating  we  have  had  occasion  to  deal  with.  In  the  San  Luis  Valley 
we  have  408  miles  of  ditch.  One  of  our  canals,  known  as  the  Rio  Grande 
Canal,  is,  I  think,  the  largest  canal  in  operation  at  present  in  the  West. 
We  have  312  miles  of  ditch  system.  The  canal  at  the  head  is  80  feet 
wide  on  the  bottom,  audit  is  contemplated  that  it  will  supply  water  to 
about  240,000  acres  of  land.  The  conditions  and  character  of  the  soil 
of  the  San  Luis  Valley,  on  the  Rio  Grande  River,  in  the  southern  part  of 
the  State,  are  different  from  other  sections  of  Colorado.  That  valley 
has  an  area  of  5,000  square  miles,  and  with  probably  3,000,000  acres 
theie  that  could  be  redeemed  if  we  had  the  water  to  do  it  with.  We  have 
altogether  in  the  San  Luis  Valley,  not  embodying  our  canals  entirely,  biit 
other  canals  also,  probably  1,150  or  1,200  miles  of  canal.  There  are 
supplied  by  these  canals  about  1,500,000  acres  of  land. 

The  Chairman.  That  is  the  number  of  acres  under  the  canal? 

Mr.  Graves.  Yes.  Our  water  supply  is  not  sufficient  to  irrigate 
those  lands  at  all  times.  The  present  year  has  been  one  of  low  water, 
and  we  have  not  been  able  to  irrigate  more  than  50,000  or  60,000  acres. 
There  is  a  splendid  opportunity  for  conserving  the  water  and  increas- 
ing; the  area  of  cultivated  land. 

The  Chairman.  How  ? 

Mr.  Graves.  The  Rio  Grande  River  carries  a  large  amount  of  flood 
water  during  the  summer  months,  but  of  course  we  are  unable  at 
that  time  to  utilize  it  all,  and  will  be  unable  to  do  so  even  if  our  canal 
8y8teui  be  extended.  There  are  probably  six  weeks  during  the  average 
year  when  there  will  be  sufficient  water  to  irrigate  the  entire  valley  if 
we  could  rely  on  it,  but  we  can  not  do  that.  There  are  fine  sites 
within  the  mountains  adjacent  to  the  valley  for  building  reservoirs. 

In  order  to  redeem  that  entire  area  it  is  necessary  to  QiO\i«>eTx^  ^i>^^ 
water.    We  are  all  interested  in  the  reservoir  sysleui)  \>ee^a\i^^  NiXi^X^Nft 
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the  only  way  that  the  entire  valley  can  ultimately  be  settled.  With 
that  area  we  can  probably  support  150,000  or  200,000  people  there,  but 
with  our  present  Irrigating  facilities  and  water  8U]>pIy  we  will  not  be 
able  to  support  more  than  50,000  people.    The  soil  is  good. 

The  Chairman.  What  is  its  general  altitude? 

Mr.  Graves.  About  7,500  feet,  but  the  latitude  is  such  that  it  gives 
us  a  good  locality  for  irrigation.  The  San  Luis  Yalley ,  which,  by  the  way, 
is  the  largest  valley  in  the  Rocky  Mountain  region,  has  a  soil  some- 
what ])eculiar  and  different  from  the  soil  oh  the  eastern  slope  of  the 
mountains.    Our  soil  is  underlaid  by  a  heavy  stratum  of  drift. 

We  find  artesian  water  in  the  San  Luis  Valley  at  a  depth  of  800  feet, 
a  very  full  flow  of  water  that  will  cut  a  figure  sometime  in  the  progress 
of  irrigation  ;  but  even  with  this  artesian  water  and  all  the  water  we 
have  we  will  be  unable  to  redeem  the  valley  without  storing  the  water. 

The  Chairman.  Have  you  explored  the  mountains  with  a  view  to 
finding  reservoirs  ! 

Mr.  (iRAVES.  Yes,  and  a  number  of  them  have  been  picked  out  and 
located  by  the  owners  of  the  various  ditches  in  the  locality. 

The  Chairman.  lias  the  Government  made  any  surveys  there  yet! 

Mr.  Graves.  I  think  Major  PowcjU's  men  have  been  on  the  east  slope 
this  summer  and  surveyed  some. 

The  Chairman.  Are  those  sites  on  public  or  private  lands  gener- 
ally ! 

Mr.  Graves.  Public  lands  mostly  up  in  the  mountains.  In  some 
cases,  however,  there  are  ranch  claims  that  would  have  to  be  con- 
demned to  avail  of  the  site. 

The  Chairman.  But  they  are  generally  on  public  lands,  you  sayt 

Mr.  Graves.  Yes;  most  of  the  land  in  the  San  Luis  Valley  is  public 
land,  but  the  State  has  some  200,000  or  250,000  acres  therein.  In  order 
to  induce  capital  to  invest  in  this  enterprise  the  State  passed  a  law 
providing  for  the  sale  of  the  State  land  in  alternate  quarter  sections  at 
$1.25  per  acre  to  any  company  that  would  build  a  canal  large  enongh 
to  supply  the  entire  area.  They  require  the  canal  comi)aiiy  to  raakea 
contract  and  give  a  bond  and  supply  that  land.  There  is  one  feature 
about  those  large  enterprises  which  is  this:  Capital  is  loath  to  go  in 
and  investigate  and  make  the  expensive  examination  necessary  to  ascer- 
tain whether  these  canals  are  feasible.  There  are  a  number  of  cjanal 
and  other  irrigating  projects  in  the  State,  especially  in  the  western  awl 
southwestern  portions,  that  would  undoubtedly  be  undertiikeu  if  it 
could  be  demonstrated  they  were  feasible,  but  in  order  to  demonstrate 
that  it  would  require  the  exj)enditure  of  considerable  money. 

Tho  Chairman.  Then  you  think  the  Government  surveys  would  be 
useful  I 

Mr.  Graves.  By  all  means,  yes.  It  seems  to  me  that  if  theinfwma- 
tion  could  be  got  and  promulgated,  so  showing  that  these  schemes  are 
feasible,  capital  might  be  induced  to  go  in  and  construct  them.  ThatiB 
especially  true  in  Grand  Yalley.  This  valley,  extending  from  Grand 
Junction  over  to  the  valley  of  the  Green,  in  Utah,  embraces  a  finesW' 
tion  of  land,  but  to  build  a  canal  that  would  reclaim  the  whole  of  the 
land  that  is  irrigable  therein  would  require  much  money.  We  Lave 
made  some  reconnaissances  to  ascertain  that,  and  it  was  ascertained 
that  the  canal  would  cost  probably  $2,500,000.  It  is  hardly  probable 
that  capital  would  go  in  and  build  such  a  canal  as  that  without  sob® 
benefit  that  would  be  commensurate  with  the  investment.  I  do  not  be* 
Jieve  that  capital  will  ever  g;o  in  there  to  build  a  canal  unless  there  i« 
some  inducement — some  bowvi^  ot  ^twwvjXvv^^  vo  mdace  them  to  go  ia. 
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The  Chairman.  They  could  estimate  that  better  if  the  surveys  were 
made. 

Mr.  Graves.  Yes,  but  it  is  highly  important  that  these  surveys 
should  be  made  by  the  Government. 

As  to  the  question  of  the  duty  of  water,  you  have  ascertained  from  the 
State  engineei^s  remarks  here  what  has  been  done  in  this  vicinity.  1  think 
that,  in  a  measure,  that  is  misleading.  In  the  first  place  it  is  a  difficult 
matter  to  ascertain  absolutely  the  duty  of  water.  It  varies  very  largely 
with  the  locality,  the  nature  of  the  soil,  and  the  nature  .of  the  crop. 
By  the  most  careful  experiments  we  have  been  able  to  make  in  the  Sa^ 
Luis  Valley,  the  duty  of  water  will  run  from  80  to  100  cubic  feet  per 
second.  We  have  there  offered  as  a  premium  on  the  minimum  use  of 
water  a  plan  similar  to  this :  We  sell  water  by  the  quantity.  In  cer- 
tain cases,  we  sell  at  so  much  a  cubic  foot  to  a  certain  number  of  indi- 
viduals and  deliver  it  to  them  at  a  certain  point.  They  can  distribute 
that  water  as  suits  them,  but  it  is  to  their  interest  to  make  it  go  as  far 
as  possible.  We  sell  water  generally  by  the  statutory  inch.  It  is  easily 
measured  to  the  consumer  in  that  way.  We  advise  a  farmer  to  buy  so 
many  statutory  inches  less  than  he  would  probably  ultimately  need.  If, 
by  careful  and  economic  distribution,  he  can  make  that  water  cover  a 
certain  amount  of  land,  it  is  to  his  interest  to  do  it.  That  is  a  much  bet- 
ter plan  than  to  allot  a  certain  amount  of  water  to  a  certain  amount  of 
land,  because  in  that  case  the  farmer  will  surely  use  it,  even  if  thereby 
it  is  wasted.  In  the  same  fields  sometimes  there  are  places  that  require 
different  amounts  of  water,  but  the  question  of  distribution  in  that  sense 
is  a  matter  for  careful  observation  and  economy. 

The  Chairman.  Do  you  sell  water  rights  ? 

Mr.  Graves.  We  rent  it  per  annum  and  we  also  sell  it  in  perpetuity. 
We  allow  a  man  to  buy  as  many  inches  as  he  wants  to  buy.  If  we  sell 
him  20  or  30  inches  this  year,  when  he  has  paid  for  them  we  will  sell 
him  an  additional  amount.  Each  perpetual  right  is  followed  by  an 
assessment  to  keep  up  the  canal. 

The  Chairman.  Is  there  any  limitation  on  the  assessment? 

Mr.  Graves.  Yes;  it  is  limited  and  it  is  sometimes  graduated,  run- 
ning so  much  for  a  certain  number  of  years  and  so  much  for  the  yeairs 
following  that,  and  so  on.    The  idea  is  this :  The  ditch  is  built  by  the  ' 
company 

Senator  Jones.  When  you  sell  a  number  of  inches  do  you  obligate 
yourself  to  furnish  that  number  of  inches  ? 

Mr.  Graves.  Yes. 

Senator  Jones.  Suppose  you  have  not  got  them  ? 

Mr.  Graves.  It  is  provided  that  if  the  water  is  in  the  river  we  shall 
supply  it.  It  is  contemx)lated  that  if  a  man  buys  a  certain  right  he 
boys  a  corresponding  interest  in  the  ditch,  and  at  a  certain  time  stock 
will  be  given  to  him,  so  that  in  time  the  consumers  will  own  the  ditch, 
and  by  electing  their  own  officers  they  will  have  the  management.  By 
the  time  that  is  done  we  expect  to  haye  the  ditch  in  perfect  operation, 
8o  that  the  cost  of  maintenance  would  be  comparatively  small.  This 
plan  [referring  to  a  map]  gives  a  skeleton  outline  of  our  canal  sj^stem. 

The  country  lies  very  level,  and  it  is  such  that  we  carry  our  water 
east  and  north.  We  carry  our  laterals  in  section  lines  and  quarts- 
section  lines.  In  some  cases  our  laterals  follow  the  ridges.  The  canal 
referred  to  has  cost  about  $800,000. 

Senator  Jones.  How  long  is  it? 

Mr.  Graves.  Our  total  mileage  under  that  is  212  miles. 

Senator  Jones.  How  much  land  is  covered  by  tliat  4\U:3[i.\ 
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Mr.  Graves.  Two  hundred  and  forty  thousand  acres* 

Senator  Jones.  Is  there  water  enough  in  it  to  irrigate  that  amouDt 
of  land! 

Mr.  Graves.  There  is,  in  the  river,  at  times. 

Senator  Jones.  Is  the  capacity  of  the  ditch  sufficient  to  carry  itY 

Mr.  Graves.  It  has  a  theoretical  capacity  sufficient;  yes.  It  was 
built  on  that  basis. 

The  Chairman.  Have  you  adopted  the  plan  of  having  storage  reser- 
voirs along  the  line  of  the  ditch? 

Mr.  Graves.  No,  only  the  little  one  you  see  there  [indicating  by  ref- 
erence to  the  map].  Of  course,  for  the  x>resent,  we  have  an  ample  sup- 
ply in  the  river,  but  since  our  ditch  system  was  built  quite  a  number  of 
other  ditches  have  also  been  built,  and  some  must  go  short  unless  tbe 
water  is  supplied  by  means  of  storage. 

The  Chairman.  What  are  the  opportunities  of  storing  water  in  ibis 
valley? 

Mr.  Graves.  Practically  none  in  the  valley. 

The  Chairman.  It  is  very  level  there  ^ 

Mr.  Graves.  Yes.  It  must  all  be  done  in  the  adjoining  mountains. 
In  Grand  Yalley  we  have  an  ample  supply  of  water.  Grand*  iiiver  is 
sufficient,  but  the  difficulty  there  is  the  very  great  cost  ot  maintainiiifj 
the  ditch.  The  peculiarity  of  the  soil  is  such  that  it  has  been  very  diffi- 
cult to  maintain  the  ditch  as  against  the  floods  and  water-spouts  during 
the  summer. 

The  Chairman.  We  have  heard  a  good  deal  of  that  in  Utah.  How 
much  land  area  is  there  in  the  Grand  Valley! 

Mr.  Graves.  There  is  a  very  large  country  there  that  could  be  re- 
deemed. We  cover,  by  our  canal,  about  40,000  acres,  but  there  must  be 
some  250,000  to  500,000  acres  that  could  be  redeemed. 

The  Chairman.  In  that  estimate  do  you  include  any  portion  of 
Utah! 

Mr.  Graves.  Yes ;  in  that  estimate  1  include  a  portion  of  Utah.  I 
have  here  two  maps  that  I  present  to  the  committee.  One  is  the  map 
of  the  north  side  of  the  river  in  the  San  Luis  Yalley,  and  the  other  is  a 
map  of  the  south  side.  The  first  map  is  entitled  ^'  Map  of  the  Del  Norte 
Canal  and  la.terals."  This  second  map  is  entitled  "Map  of  the  Citizens' 
Ditch,''  now  called  the  "Monte  Yista  Ditch.'' 

In  addition  to  our  canal,  there  are  probably  fifteen  large  ditches  in 
the  valley.  Many  of  those  are  comparatively  new,  and  some  of  them 
are  not  noted  yet  in  the  State  engineer's  office.  Consequently,  tbese 
estimates  are  designed  to  include  them. 

The  Chairman.  If  these  schemes  are  carried  out  and  the  water  used 
in  the  valley,  what  effect  would  it  have  on  the  Rio  Grande  Valley  t 

Mr.  Graves.  It  would  practically  exhaust  it;  indeed,  it  is  doing: it 
already.  We  have  found  that  it  is  true  that  after  water  is  distribute<l 
over  a  country  for  a  number  of  years,  nearly  all  the  swales  and  dry 
gulches  become  running  streams. 

The  Chairman.  Are  you  aware  that  the  citizens  of  Mexico  feel  ag- 
grieved over  your  use  of  the  water  f 

Mr.  Graves.  Yes,  we  are  aware  of  that  fact,  but  inasmuch  as  we 
take  the  water  here  in  this  country,  we  think  we  have  a  prior  rigbt 
to  it. 

Senator  Jones.  You  do  not  think  that  the  Mexicans  have  a  prior 
right  f 

Mr.  Graves.  That  is  an  international  question  that  we  have  not  con- 
sidered. 
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The  Chairman.  They  say  they  have  had  it  for  two  hundred  years 
and  have  some  right  in  the  matter. 

Mr.  Graves.  After  we  have  used  it  for  some  years  in  all  probability 
it  will  be  returned  to  the  river.  We  look  at  it  as  we  do  at  an  artesian 
well.  When  a  man  puts  an  artesian  well  on  his  place,  we  think  he  has 
a  right  to  it,  because  in  one  sense  it  is  a  creation  of  his  own,  and  when 
the  snow  falls  on  our  mountains  and  the  rain  falls  here,  we  think  it  is 
our  water. 

(Senator  Jones.  You  have  not  increased  the  snow-fall  ? 

Mr.  Graves.  No,  sir. 

The  Chairman.  Is  there  anything  further  that  you  wish  to  say? 

Mr.  Graves.  We  have  spent  a  large  amount  of  money  in  the  State 
and  we  are  covering  a  much  larger  area  of  land  than  there  is  water  at 
all  times  to  cover.  If  there  is  any  possible  way  in  which  the  water 
could  be  increased  or  information  about  it  could  be  had,  it  would  be  a 
material  advantage  or  benefit  to  the  people  who  have  invested  the 
money. 

Senator  Jones.  Is  all  the  water  in  the  ditches  practically  taken  in 
the  irrigating  season  ? 

Mr.  Graves.  No,  excepting  in  the  low-water  season.  Our  canals 
have  only  been  built  a  few  years,  and  the  present  settlement  of  the 
country  is  comparatively  small  in  proportion  to  the  amount  that  will 
ultimately  be  settled.  It  will  take  a  great  many  years  to  fully  develop 
this  country.  We  have,  therefore,  a  surplus  of  water  except  in  extreme 
low  seasons  of  water. 

Senator  Jones.  What  proportion  of  that  water  is  taken  now? 

Mr.  Graves.  Possibly  from  5  to  10  per  cent,  is  utilized — may  be  more ; 
I  can  not  say  exactly. 

Senator  Jones.  Not  more  than  from  6  to  10  per  cent.  ? 

Mr.  Graves.  No,  that  is  the  capacity  of  our  canals. 

The  Chairman.  You  mean  the  water  actually  taken  out  ? 

Mr.  Graves.  Yes. 

Senator  Jones.  During  the  irrigating  season  ? 

Mr.  Graves.  Yes,  but  in  low- water  season  this  year  we  have  hardly 
had  enough  to  supply  our  customers.  We  have  had  to  economize  and 
utilize  it  in  the  best  way  possible.  Any  information  or  system  i)romul- 
gated  by  the  Geological  Survey,  or  any  action  taken  by  the  Government, 
will  be  highly  important  to  us,  to  the  capital  invested,  and  the  people 
who  are  to  use  the  water. 

Senator  Jones.  About  what  do  people  pay  per  acre  for  perpetual 
water  rights  to  your  company  ? 

Mr.  Graves.  We  do  not  sell  or  measure  it  in  that  way.  We  sell  it 
by  the  inch  to  them. 

Senator  Jones.  Yes,  but  you  know  how  much  it  takes  to  irrigate  an 
acre. 

Mr.  Graves.  It  varies.    I  might  approximate  it  on  an  average. 

Senator  Jones.  That  is  what  I  mean. 

Mr.  Graves.  They  are  probably  paying  us  from  $5  to  $8  an  acre. 
But  there  is  all  the  difference  in  the  world  in  men.  One  man  on  this 
piece  of  land — his  water  would  cost  him  perhaps  $10  an  acre.  His  neigh- 
bor, by  more  intelligent  and  economic  use  of  it,  might  get  along  for  $5 
on  the  method  we  have  adopted.  A  parallel  case  would  be  the  con- 
sumption of  gas  and  coal.  One  man  will  consume  more  than  another  to 
supply  the  same  house. 

Senator  Jones.  What  I  wanted  was  the  average. 

Mr.  Graves.  I  should  say  an  average  of  $5  to  $10  an  acre« 
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Senator  Jones.  And  the  expense  of  keeping  it  up  is  $5  to  $16  per 
acre,  did  you  say  ! 

Mr.  Graves.  No,  I  did  not  say  that.  We  charge  by  the  inch.  In  the 
San  Luis  Valley  the  ordinary  assessment  runs  from  15  to  30  cents  an 
inch.  In  Grand  Eiver  it  is  $1  an  inch,  and  that  is  insufficient  to  main- 
tain the  ditch  there.  The  expense  of  keeping  up  the  ditch  varies  with 
the  capacity  of  the  canal. 

Senator  Jones.  What  is  the  selling  price  per  inch  f 

Mr.  Graves.  We  are  selling  it  at  $8  an  inch  in  the  San  Luis  Valley 
for  the  first  5  miles.  A  man  24  miles  down  would  pay  about  $12  an  inch 
for  it.  We  charge  so  much  an  inch  and  agree  to  carry  it  to  a  certain 
point.  For  instance,  if  we  sell  to  a  colony,  we  agree  to  give  them  so 
many  cubic  feet  at  a  certain  place,  and  they  do  what  they  think  proper 
with  it. 

Senator  Jones.  But  in  case  of  a  failure  of  the  water  you  are  dis- 
charged of  your  obligation  to  furnish  it  f 

Mr.  Graves.  If  it  can  be  had  in  the  river  we  must  furnish  it.  If  it 
is  not  in  the  river  we  are  relieved  of  our  obligation. 

Form  of  water  contract  in  use  in  Colorado — submitted  by  Mr.  Graves 
to  the  committee : 

WATER  CONTRACT. 

Know  all  men  by  these  presents,  that  the ■  Canal  Company,  a  corpora- 
tion existing  nnder  the  laws  of  the  State  of  Colorado,  of  the  first  part,  and ■ 

,  of  the  county  of and  State  of  Colorado,  of  the  second  part,  for  and  in 

consideration  of  the  sum  of  $ to  be  paid  as  hereinafter  specified,  and  in  consider- 
ation of  the  mutual  covenants  and  agreements  in  this  contract  contained,  to  be  per- 
formed and  kept,  the  said  company  hereby  agrees  to  carry  and  convey  for  the  use  of 

the  second  part — , statutory  inches  of  water  in  and  through  the  canal  of  said 

company,  subject  to  the  following  terms  and  conditions,  to  which  the  siiid  part — of 
the  second  part, heirs  and  assigns,  hereby  expressly  agree : 

I.  The  said  company  agrees  to  carry  and  convey  the  said  water  in  its  said  canal  for 
the  use  and  benefit  of  the  said  second  part — , ,  heirs  or  assigns,  continnoasly  dur- 
ing the  irrigating  season,  except  as  hereinafter  provided,  and  at  no  other  time,  nnless 
with  the  consent  of  said  company  thereto  in  writing. 

II.  Said  water  shall  be  used  only  for  irrigating  and  domestic  purposes  on  thefoUow- 

ing  described  tract  of  land,  and  none  other,  to  wit : and  under  no  circnm- 

stances  shall  said  water,  or  any  portion  thereof,  be  used  for  mining,  milling,  or  mo- 
chanical  power,  or  for  any  otlier  purpose  not  directly  connected  or  incident  to  the 
purposes  herein  specified. 

III.  Said  company  expressly  reserves  to  itself  the  right  to  distribute  the  water 
from  its  said  canal  in  accordance  with  such  rights  and  priorities  as  are  or  may  here- 
after be  established  or  decreed ;  and  this  contract  is  received  by  the  part —  of  the 
second  part  subject  to  such  priorities. 

IV.  The  said  second  part — , heirs  or  assigns,  shall  not  permit  said  water,  nor 

any  portion  thereof  carried  as  aforesaid,  to  run  to  waste,  but  as  soon  as  a  sufficient 
the  quantity  shall  have  been  used  for  the  purposes  herein  allowed  and  contracted  for, 

said  second  part — , heirs  or  assigns,  shall  shut  off  said  water  and  keep  the  same 

shut  and  turned  off  until  the  same  shall  be  again  needed  for  the  purposes  aforesaid. 
But  in  no  case  shall  the  amount  of  water  taken  or  received,  by  said  second  part — ,  — 
heirs  or  assigns,  exceed  the  quantity  first  herein  referred  to,  and  said  company  hereby 
reserves  the  right  at  any  time  to  shut  off  the  water  herein  mentioned  whenever  it 
shall  find  that  the  said  part—of  the  second  part wasting  iter  not  using  it  in  ac- 
cordance with  the  agreements  herein  contained  on  the  land  above  mentioned. 

V.  The  said  company  shall  deliver  said  water  at  such  point  or  points  along  the  Ivao 
of  said  canal  or  ditch,  or  from  any  of  its  reservoirs,  laterals,  either  or  all,  as  it  may 
determine  to  be  the  most  practicalile,  and  the  manner  of  withdrawing  and  regulating 
the  supply  of  said  water  from  said  company's  ditch  and  reservoirs  shall  be  prescribed  by 
said  company,  and  shall  at  all  times  be  under  its  control,  as  determined  and  directed 
by  the  said  company.  Tlie  head-gates,  flumes,  weirs,  or  other  arrangements  or  de- 
vices, and  all  measuring  boxes  and  devices  through  which  the  water  hereby  eon- 
tract^ed  to  be  carried  shall  be  drawn  and  measured  from  said  company's  ditch  or  v^ 
ervoirSf  «hall  be  madn  and  placed  in  position  by  the  said  company,  but  at  tbe.coat  of 

said  aecoud  part — ,  who  shall  a\ao\)e>  V\a\)\efvir  the  expense  of  keeping  the  same  in  good 
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repair  auil  conditioD  ;  and  the  said  company  may  collect  and  enforce  tlie  payment  of 
all  Bums  expended  for  said  purposes  in  the  same  manner  as  prescribed  for  collecting 
and  enforcing  assessments. 

YI.  The  said  first  party  agrees  to  keep  and  maintain  said  main  canal  or  ditch  and 
any  and  all  of  its  reservoirs  and  laterals  in  good  order  and  condition,  and  in  case  of 
accident  to  the  same,  to  repair  the  injury  thereby  occasioned,  as  soon  as  practicable 
and  expedient ;  and  the  company  shall  have  a  right  to  assess  the  said  second  part — 
for  its  expenses  of  maintaining,  repairing  and  operating  said  c.inal,  and  any  and 
all  reservoirs  and  laterals  connected  therewith,  including  taxes  and  legal  assessments 

on  said  canal,  a  sum  not  exceeding per  statutory  inch  hereby  contracted  to  be 

carried,  per  annum ;  and  in  addition  thereto  may,  when  necessary  by  reason  of  acci- 
dent, assess  all  owners  or  holders  of  water  rights,  pro  rata,  such  sums  as  may  be  nec- 
essary to  repair  the  injuries  so  occasioned, the  amount  of  all  assessments  herein 

provided  for  shall  be  determined  and  levied  by  said  company  by  resolution  of  its 
board  of  directors,  and  the  company  also  reserves  to  itself  the  right  by  like  resolu- 
tion to  establish  and  enforce  such  rules  and  regulations,  and  to  provide  and  declare 
snch  penalties  as  it  may  deem  necessary  and  expedient  for  the  purpose  of  enforcing 
and  collecting  said  assessments  or  any  part  thereof.  Said  assessments  shall  be  due 
and  payable  at  such  time  as  may  be  fixed  by  the  board  of  directors  of  the  first  party, 
and  the  second  part —  hereby  agree — to  duly  pay  the  same,  and  further  agree —  that 
the  failure  to  pay  the  same  or  any  part  therof  within  sixty  days  after  notice  of  the 
levy  of  any  assessment  (which  notice  may  be  either  personal  or  by  registered  letter 

addressed  to  the  second  part — at ,  Colorado)  shall,  at  the  option  of  the  board  of 

directors  of  the  first  party,  constitute  a  forfeiture  of  all  the  riglits  of  second  part — 
as  provided  in  paragraph  XIII  of  thra  agreement. 

VII.  The  said  first  party  shall  have,  and  the  said  second  part —  hereby  grant  —  to  the 

said  first  party,  a  right  of  way  across  said  above  described  land  of  the  width  of 

feet  for  the  main  canal  as  now  located  and  a  right  of  way  for  the  laterals  of  said  first 

party  as  now  located,  of  the  width  of feet,  and  also*  the  right  of  roadway  on  the 

banks  of  the  canal  and  main  laterals ;  and  in  case  a  fence  is  constructed  by  said  sec- 
end  part  — across  said  roadway shall  construct  and  maintain  a  gateway  across  said 

bank,  when  said  first  party  request^,  in  which  case  said  first  party  shall  close  said 
gate  when  opened  by  it. 

VIII.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties 
hereto,  that  in  case  the  first  party  shall  be  unable  to  carry  and  distribute  a  volume 
of  water  equal  to  the  estimated  capacity  of  its  canal,  ei  ther  from  casual,  unforeseen, 
or  unavoidable  accidents,  or  from  any  cause  beyond  the  control  of  said  first  party,  or 
if  the  volume  of  water  prove  insufficient  from  drought  or  from  any  other  cause  bey«>nd 
the  control  of  said  company,  the  company  shall  not  be  liable  in  any  way  for  the 
shortness  or  deficiency  of  supply  so  occasioned,  or  any  loss  or  damage  resulting  tliere- 
ficota  by  reason  of  any  of  said  causes.  If,  however,  by  reason  of  such  causes,  or  any 
of  them,  the  supply  of  water  be  insufficient  to  furnish  an  amount  equal  to  all  the 
water  rights  then  outstanding,  the  said  company  shall  have  the  power  and  the  right 
to  distribute  such  water  as  may  flow  through  said  canal  to  the  holders  of  snch  water 
rights  pro  rata^  or  may  alternate  the  same ;  and  for  the  purpose  of  so  doing  may  es- 
tablish and  enforce  such  rules  as  it  may  deem  necessary  or  expedient.     And  the  second 

part — for —and heirs  and  assigns,agree —  in  consideration  aforesaid,  to  waive, 

and  hereby  do —  waive,  any  claim  for  loss  or  damage  by  reason  of  any  leakage,  overflow, 
or  breaking  of  said  company's  canals,  or  any  of  its  reservoirs,  lakes,  or  laterals,  either 
upon  the  land  aforesaid  or  any  other  tract  belonging  to  the  part — of  the  second  part, 
provided  the  same  is  not  caused  by  the  negligence  of  said  company, 

IX.  The  said  company  agrees  that  when  it  shall  have  sold  and  have  outstanding 
and  in  force  a  number  of  water  rights  equal  to  the  estimated  capacity  of  the  com- 
pany's canal,  or  sooner,  at  its  option,  it  will  then  transfer  to  the  holder  of  each  water 
right,  who  shall  have  complied  with  the  terms  and  conditions  of  this  contract,  with- 
OQt  further  consideration,  such  a  proportion  of  the  number  of  shares  of  the  capital 

Block  of  the  said company  as  the  number  of  water  rights  held  by boars  to 

the  whole  number  of  water  rights  held  or  outstanding  in  the  canal  of  the  company, 
or  as  near  thereto  as  may  be  possible  without  making  fractions  of  shares,  and  which 
said  shares  the  second  part —  agree —  to  accept :  Provided^  however ^  that  such  transfer 
is  to  be  made  only  on  the  express  condition  that  the  first  party  shall  thereupon  and 
thereafter  be  absolutely  released  from  any  and  all  obligations  or  liabilities  arising  oat 
of  the  ownership,  operation,  management,  or  control  of  said  canal,  or  out  of  any  con- 
tract (including  this)  pertaining  to  the  distribution  of  water  therefrom,  which  said 
obligations  shall  be  assumed  by  said  holders  of  water  rights,  who  shall  pay  all  ex- 
pennea,  incident  to  snch  transfer;  which  said  condition  the  said  second  part — ,  in  con- 
sideration thereof  and  of  these  presents,  for and heirs  and  assigns  do — 

hereby  accept.  Snch  transfer  shall  only  be  made  when  the  canal  is  in  good  order 
•nd  nneponmbered. 

X.  It  18  further  agreed  that  the  irrigating  season  ahaH  coiiimouQ^  k^xW  \^%N[>Ci.  vel^ 
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oontinne  to  November  Ist  of  each  and  every  year,  and  that  thereafter  water  shall  Im 
conveyed  for  domestic  purposes  whenever  reasonably  practicable ;  snbjeot  to  the 
right  of  said  first  party  to  shut  off  the  water  in  order  to  repair  or  enlarge  or  extend 
said  canal. 

XI.  The  payment  of  the  consideration  heretofore  specified  herein  shall  he  as  fol- 
lows:   dollars  upon  the  ensealing  and  delivery  of  this  contract,  payment  of 

which  is  hereby  acknowledged,  and  the  balance  in payments  at  the  times  and 

in  the  manner  following,  that  is  to  say : 


First  deferrAd  Daymeot 

Second  deferred  payment.. 
Thiiti  deferred  payment... 
Fourth  deferred  payment.. 

Fifth  deferred  payment 

Sixth  deferred  payment 

Sereuth  deferred  payment. 
Eighth  deferred  payment. . 


Day. 


Month. 


Tear. 


PrindpaL 


Interest. 


Amonnt. 


Bemarka. 


Said  deferred  payments  shall  bear  interest  at  the  rate  of per  cent,  per  annnm, 

payable  annnally,  and  shall  bear  interest  after  matnrity  at  the  rate  of per  cent. 

per  annnm,  and  the  second  part —  in  conHideration  of  the  premises  hereby  agree- 
that  will  make  x>unctual  payment  of  the  above  sums,  and  each  of  the  same,  to- 
gether with  the  interest  thereon  as  the  same  respectively  become  due ;  and  that  — 
will  regularly  and  seasonably  pay  all  asHCssments  that  may  be  imposed  by  said  com- 
pany for  the  purposes  aforesaid  as  above  agreed. 

XII.  In  case  the  second  part ,  legal  representatives,  heirs  or  assigns,  shall  pay 

the  several  sums  of  money  punctually,  and  at  the  times  above  limited,  and  shall 
strictly  and  literally  perform  all  and  singular  the  agreements  and  stipulations  afore- 
said after  their  true  tenor  and  intent,  then  this  contract  shall  be  and  operate  as  a 
contract  entitling  said  second  part —  in  perpetuity  to  the  enjoyment  of  the  right 
hereby  granted,  subject,  however,  to  the  same  assessments  and  forfeitures  for  non- 
payment as  herein  provided. 

XIII.  And  it  is  hereby  agreed  and  covenanted  by  the  parties  hereto  that  time  and 
punctuality  are  essential  elements  of  this  contract.  And  in  case  the  second  part- 
shall  fail  to  make  the  payments  aforesaid,  and  each'  of  them,  or  shall  fail  to  pay  any 
assessment  which  may  be  levied  as  provided  in  paragraphs  V  and  VI  hereof,  punct- 
ually and  upon  the  strict  terms  and  times  above  limited  for  the  payments  and  assess- 
ments herein  provided  for,  or  likewise  to  observe,  perform,  and  complete,  all  and  each 
of  said  agreements  and  stipulations  aforesaid  strictly  and  literally,  without  any  fail- 
ure or  default,  then  this  contract,  so  far  as  it  may  bind  the  first  party,  shall  become 
null  and  void,  the  water  may  be  immediately  shut  off,  and  all  rights  and  interests 

hereby  created  or  then  existing  in  favor  of  the  second  part, — , heirs  or  assigns,  or 

derived  from  this  contract  shall  utterly  cease  and  determine,  and  all  equitable  and 
legal  interest  in  the  right  hereby  contracted  for  shall  revert  to  and  revest  in  said 
first  party,  without  any  declaration  of  forfeiture  or  any  other  act  of  said  first  party 
to  be  performed,  and  without  any  right  of  said  second  part-pof  reclamation  or  com- 
pensation for  moneys  paid  or  services  performed,  as  absolutely,  fully,  and  perfectly  as 
if  this  contract  had  never  been  made :  Provided^  That  said  first  party  shall  give  to  said 
second  part — heirs  or  assigns,  sixty  days'  notice,  either  personal  or  by  mail,  of  the 

said  second  part — , heirs  or  assigns,  being  in  arrears  upon  said  payments,  or  any 

of  them,  or  the  interest  thereon,  which  notice,  if  by  mail,  shall  be  sufficient,  if  by  ro- 
istered letter  addressed  to  said  second  part—  at Colorado. 

XIV.  It  is  also  stipulated  and  agreed  that  no  assignment  of  the  rights  of  the  sejO- 
ond  part —  under  this  contract,  whether  by  conveyance  or  lease  of  all  or  part  of  said 
lands,  or  by  operation  of  law,  or  otherwise,  shall  be  binding  on  the  first  party,  so 
as  to  require  it  to  carry  for  or  deliver  to  such  assignee  any  of  the  amount  of  water 
herein  contracted  to  be  carried  and  delivered  unless  the  first  party  shall  consent 
thereto  in  writing  ;  and  provided,  that  no  assignment  whatever  shall  be  binding  as 
to  the  first  party  herein  until  the  same  is  endorsed  upon  these  presents  and  consented 
to  in  writing  upon  these  presents  by  the  said  company:  And  provided  further ,  That 
nothing  herein  contained  shall  be  taken  to  bind  the  party  of  the  first  part  herein  to 
release  the  second  part —  in  case  of  such  assignment,  from  any  liabilities  to  said  first 
party  under  this  contract.  The  endorsement  upon  these  i>resents  of  the  company's 
consent  to  the  assignment  by  the  party — of  the  second  part  of  this  contract  and  of 

rights  hereunder  will  be  nia<U^  by  said  company  upon  n-quest  of  the  part —  of  the 

second  part,  provided  all  payin^nlH,  asst^ssnients,  and  charges  herein  provided  for 
wbieb  may  have  become  due  at  or  prior  to  the  time  of  such  request  shall  have  beeo 

fuUjr  paiiL 
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XV.  It  is  farther  stipulated  aud  agreed  that  nothing  in  the  foregoing  provisions  as 
to  relocation  and  assignment  shall  be  taken  to  hind  the  iirst  party  to  convey  or  deliver 
water  iu  less  amount  than  5  statutory  inches  for  any  one  tract  of  laud. 

XVI.  It  is  also  stipulated  and  agreed  that  from  and  after  the  cxccut  ion  hereof,  the 
said  second  part — may  enter  into  the  use  and  enjoyment  of  water  ilowing  through 
said  canal,  its  reservoirs  or  laterals,  to  the  extent  of  the  rights  above  contracted  for  as 
fully  as  though  fully  paid  for,  hut  subject,  however,  to  all  the  terms,  limitations,  and 
conditions  above  set  forth. 

In  witness  whereof,  the : Canal  Company,  party  of  the  first  part,  has 

uereunto  caused  its  corporate  name  to  be  subscribed  by  its  x>re8ido7?t,  and  attested  by 
its  secretary,  and  its  corporate  seal  to  be  affixed  hereto  as  well  as  to  a  duplicate 

hereof,  and  the  part —  of  tbe  second  part hereunto  subscribed  —  name —  and  affixed 

seal —  hereto,  as  well  as  to  a  duplicate  hereof,  this  the day  of A.  D.  18— 


Attested  by : 

Secretary 


Company. 
By President 

[seal.] 


Address, 


Address, 


[SKAL.] 


ASSIGNMENT. 


,  the  within-named  purchaser,  for  and  in  consideration  of dol- 
lars, do  hereby  assign  and  transfer  all right,  title,  interest,  aud  chiini  in  and  to 

the  within-described  rights  to  water  unto ,  of ,  county  of 

and  State  of ,  heirs  and  assigns,  forever;  and do  hereby  authorize  and  em- 
power the Company  to  receive  from  the  said all  unpaid 

balances  due  to  said  company,  in  part  consideration  for  said  water  riglits. 

Given  under hand  and  seal  this day  of ,  A.  D.  18—. 

It  is  expressly  understood  that  in  consenting  to  recognizo  this  assignment  the  offi- 
cers of  this  company  do  not  exempt  the  original  i^urcliaser  from  any  of  his  liabilities 
under  the  contract,  but  will  protect  the  rights  of  the  assignee,  provided  ho  complies 
with  its  obligations. 

.    [seal.] 

Countersigned. 

-^— —  ^ 

Presldfrnt, 


Secretary, 
State  of  Colorado, 

County  of ,  «» ; 

Before  me, in  and  for  said  county,  this  day  personally  came 


-,  known  to  me  to  be  the  identical  person  described  in  the  within  agreement, 

and  who  executed  the  foregoing  assignment,  and  acknowledged  that  signed, 

sealed,  and  delivered  the  same  as free  and  voluntary  act  and  deed,  for  the  uses 

and  purposes  therein  set  forth. 
Given  under  my  hand  and seal  of  office  this day  of ,  A.  D.  18 — . 

• 

My  Gommission  expires ,  18 — . 

Received ,  189 — ,  of the  sum  of dollars,  amount  of  first 

deferred  payment,  on  the  within  contract. 

• 

Utuceipts  similar  to  the  above  for  the  second  to  the  eighth  payments,  inclusive, 
foUow.] 

(Indorsement:)  No. .    Agreement  to  carry inches  of  water.    The 

■  with . 

The  following  is  another  form  of  contract  in  nse : 

WATER  CONTRACT. 

Know  all  men  by  these  presents,  that  the Canal  Company,  a  corpora- 
tion existing  under  the  laws  of  the  State  of  Colorado,  of  the  first  part,  and 

-— ,  of  the  county  of and  State  of  Colorado,  of  the  second  part,  for  and  in 

oooeideration  of  the  sum  of  ^^ to  be  paid  as  hereinafter  si>ecified,  and  in  counidet- 

Ution  of  tUe  mutual  covenants  and  agreements  in  thia  conUae\>  QOTiW\\i^<\^\>Q\»^\^'^- 
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formed  aud  kept,  tbo  said  cumpaiiy  liereby  agrees  to  sell  nnto  the  second  party  a 

water  right  for statutory  inches  of  water  flowiug  through  the  canal  of  ttaid 

eoiiipaiiy,  subject  to  the  following  terms  and  conditions,  to  which  the  said  party  of 
tlie  second  part, heirs  and  assigns,  hereby  expressly  agree : 

I.  The  said  comx)any  agrees  to  furnish  the  said  water  to  the  said  second  party,  — 
heirs  or  assigns,  contmnonsly  during  the  irrigating  season,  except  as  hereinafter 
provided,  and  at  no  other  time,  unless  with  the  consent  of  said  company  thereto  in 
writing. 

II.  Said  water  shall  be  used  only  for  irrigating  and  domestic  purposes  on  the 

following  described  tract  of  land,  and  none  otlver,  to  wit : and  under 

no  circumstances  shall  said  water,  or  any  portion  thereof,  be  used  for  mining,  milliDg, 
or  mechanical  power,  or  for  any  other  purpose  not  directly  connected  or  incident  to 
the  ]»uri)oses  hereinafter  specified. 

III.  Said  comi)any  expressly  reserves  to  itself  the  right  to  distribute  the  water  from 
its  said  canal  in  accordunce  with  such  rights  and  priorities  as  are  or  may  hereafter 
bo  established  or  decreed ;  and  this  deed  is  received  by  the  party  of  the  second  part 
subject  to  such  priorities. 

I  v.  The  said  second  party, heirs  or  assigns,  shall  not  permit  said  water,  nor 

any  portion  thereof  furnished  as  aforesaid,  to  run  to  waste,  but  as  soon  as  a  sufficient 
quantity  shall  have  been  used  for  the  purposes  herein  a]lowe<l  and  contracted  for, 

the  said  second  party, heirs  or  assigns,  shall  shut  off  said  water  and  keep  the 

same  shut  and  turned  off  until  the  same  shall  be  again  needed  for  the  purposes  afore- 
said.    But  in  no  case  shall  the  amount  of  wat  er  taken  or  received  by  said  second  party, 

heirs  or  assigns,  exceed  the  quantity  lirst  herein  referred  to,  and  said  company 

hereby  reserves  the  right  at  any  time  to  shut  off  the  water  herein  mentioned  when- 
ever it  shall  find  that  the  said  part —  of  the  second  part wasting  it  or  not  using 

it  on  tho  land  above-mentioned. 

y.  The  said  company  shall  deliver  said  water  at  such  point  or  points  along  the  line 
of  said  canal  or  ditch,  or  from  any  of  its  reservoirs,  laterals,  either  or  all,  as  it  may 
determine  to  be  the  most  practicable,  and  the  manner  of  withdrawing  and  regulating 
the  supply  of  said  water  from  said  company's  ditch  and  reservoirs  shall  be  pre- 
scribed by  said  company,  and  shall  at  all  times  be  under  its  control,  as  determined 
and  directed  by  the  said  company.  The  head-gates,  Humes,  weirs,  or  other  arrange- 
ments or  devices  through  which  the  water  hereby  sold  shall  be  drawn  from  said  com- 
pany's ditch  or  reservoirs,  shall  be  made  and  placed  in  position  by  the  said  company, 
but  at  the  cost  of  said  second  part —  who  shall  also  be  liable  for  the  expense  of  keep- 
ing the  same  in  good  repair  and  condition  ;  and  the  said  company  may  collect  and 
enforce  the  payment  of  all  sums  expended  for  said  purposes  in  the  same  manner  as 
proscribed  for  collecting  and  enforcing  assessments. 

VI.  The  said  first  party  agrees  to  keep  and  nuiintain  said  main  canal  or  ditch  and 
any  and  all  of  its  reservoirs  and  laterals  in  good  order  and  condition,  and  in  case  of 
accident  to  the  same,  to  repair  the  injury  thereby  occasioned,  as  soon  as  practicable 
and  expedient;  and  the  company  shall  have  a  right  to  assess  the  said  second  part— 
for  its  expenses  of  maintaining,  rex)airing,  and  operating  said  canal  and  any  and  all 
reservoirs  and  laterals  connected  therewith,  including  taxes  and  legal  assessiueots  on 
said  canal,  a  sum  not  exceeding per  statutory  inch  hereby  contracted  to  be  sup- 
plied i)er  annum ;  and  in  addition  thereto  may,  when  necessary  by  reason  of  acci- 
dent, assess  all  owners  or  holders  of  water  rights,  pro  rata,  such  sums  as  may  be 
necessary  to  repair  the  injuries  so  occasioned.  The  amount  of  all  assessments  herein 
provided  for  shall  be  determined  and  levied  by  said  company  by  resolution  of  its 
board  of  directors,  and  the  company  also  reserves  to  itself  the  right  by  like  retoln- 
tion  to  establish  and  enforce  such  rules  and  regulations,  and  to  provide  and  declare 
such  penalties  as  it  may  deem  necessary  and  expedient  for  the  purpose  of  enforcing 
and  collecting  said  assessments,  or  any  part  thereof.  Said  assessments  shall  bo  doe 
and  payable  at  such  time  as  may  be  fixed  by  the  board  of  directors  of  the  first  party, 
and  the  second  part —  hereby  agree —  to  duly  pay  tho  same,  and  further  agree —  that 
the  failure  to  pay  the  same  or  any  i)art  thereof  within  sixty  days  after  notice  of 
the  levy  of  any  assessment  (which  notice  may  be  either  personal  or  by  registered 

letter  addressed  to  the  second  party  at ,  Colorado)  shall,  at  the  option  of  the 

board  of  directors  of  the  first  party,  constitute  a  forfeiture  of  all  the  rights  of  the 
second  part —  as  provided  in  paragraph  XIV  of  this  agreement. 

VII.  The  said  first  party  shall  have,  and  the  said  second  part —  hereby  grant—  to 
the  said  first  party,  a  right  of  way  across  said  above  described  land  of  the  width  of 

for  the  main  canal  or  laterals  of  said  first  party  as  now  located,  and  also  the 

right  of  roadway  on  the  banks  of  the  canal  and  main  laterals ;  and  in  case  a  fence 

is  constructed  by  said  second  part —  across  said  roadway shall  construct  and 

maintain  a  gateway  across  said  l3ank,  when  said  first  party  requests,  in  which  case 
said  first  party  shall  close  said  gate  when  opened  by  it. 

Vm.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties 
hereto^  that  in  case  the  first  party  shall  be  unable  to  carry  and  distribute  a  voloiDe 
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of  water  equal  to  the  estimated  capacity  of  its  canal,  either  from  casual,  unforseen, 
or  nnayoidable  accidents,  or  from  any  cause  beyond  the  control  of  said  first  party,  or 
if  the  volume  of  water  prove  insufficient  from  drouth  or  from  any  other  cause  beyond 
the  control  of  said  company,  the  company  shall  not  be  liable  in  any  way  for  the 
shortness  or  deficiency  of  supply  so  occasioned,  or  any  loss  or  damage  resulting  there- 
from, by  reason  of  any  of  said  causes.  If,  however,  by  reason  of  such  causes,  or 
any  of  them,  the  supply  of  water  be  insufficient  to  furnish  an  amouut  equal  to  all 
the  water  rights  then  outstanding,  the  said  company  shall  have  the  power  and  the 
right  to  distribute  such  water  as  may  flow  through  said  canal  to  the  holders  of  such 
water  rights  pro  rata,  or  may  alternate  the  same ;  and  for  the  i)nrpo8e  of  so  doing 
may  establish  and  enforce  such  rules  as  it  may  deem  necessary  or  expedient.    And 

the  second  part —  for  and heirs  and  assigns,  agree — ,  in  consideration 

aforesaid,  to  waive,  and  hereby  do  waive,  any  claim  for  loss  or  damage  by  reason  of 
any  leakage,  overflow,  or  breaking  of  said  company's  canals,  or  any  of  its  reservoirs, 
lakes,  or  laterals,  either  upon  the  land  aforesaid  or  any  other  tract  belonging  to  the 
part-—  of  the  second  part. 

IX.  The  said  company  agrees  that  when  it  shall  have  sold  and  have  outstanding 
and  in  force  a  number  of  water  rights  equal  to  the  estimated  capacity  of  the  com- 
pany's canal,  or  sooner  at  its  option,  it  will  then  transfer  to  the  holder  of  each  water 
right,  who  shall  have  complied  with  the  terms  and  conditions  of  this  contract  without 
further  consideration,  such  a  proportion  of  the  number  of  the  shares  of  the  capital  stock 

of  the  said company  as  the  number  of  water  rights  held  by bears  to 

the  whole  number  of  water  rights  held  or  outstanding  in  the  canal  of  the  company,  or 
as  near  thereto  as  may  be  possible  without  making  fractions  of  shares,  and  which  said 
shares  the  second  part  —  agree —  to  accept :  Provided  hotoever,  That  such  transfer  is 
to  be  made  only  on  the  express  condition  that  the  first  party  shall  thereupon  and 
thereafter  be  absolutely  released  from  any  and  all  obligations  or  liabilities  arising 
oat  of  the  ownership,  operation,  management,  or  control  of  said  canal,  or  out  of  any 
contract  (including  this)  pertaining  to  the  distribution  of  water  therefrom,  which 
said  obligations  shall  be  assumed  by  said  holders  of  water  rights,  who  shall  pay  all 
expenses  incident  to  such  transfer;  which  said  condition  the  said  second  part — in 
consideration  ther(H>f  and  of  these  presents,  for and heirs  and  assigns  do- 
hereby  accept.  Such  transfer  shall  only  be  made  when  the  canal  is  in  good  order  and 
aneu  cumbered . 

X.  It  is  further  agreed  that  the  irrigating  season  shall  commence  April  15  and  con- 
tinue to  November  1  of  each  and  every  year,  and  that  thereafter  water  shall  be  con-' 
veyed  4br  domestic  purposes  whenever  reasonably  practicable ;  subject  to  the  right 
of  said  first  party  to  shut  off  the  water  in  order  to  repair  or  enlarge  or  extend  said 
canal. 

XI.  The  payment  of  the  consideration  heretofore  specified  herein  shall  be  as  follows : 

dollars  upon  the  ensealing  and  delivery  of  this  con  tract,  payment  of  which  is 

hereby  acknowleged,  and  the  balance  in payments  at  the  times  and  in  the  manner 

following,  that  is  to  say  : 


Tirsi  deferred  payment. . . 
Second  deferrea  payment. 
Third  deferred  payment.. 
Fourth  deferred  payment. 
Fifth  deferred  payment. . . 
Sixth  deferred  payment. . . 
Seventh  deferred  payment 
Eighth  deferred  payment. 


Day. 


Month. 


Year. 


Principal. 


Iiiterest. 


Amount. 


Bemarks. 


Said  deferred  payments  shall  bear  interest  at  the  rate  of per  cent,  per  annum, 

^yable  annually,  and  shall  bear  interest  after  maturity  at  the  rate  of per  cent. 

per  Aonnm,  and  the  second  part — ,  in  consideration  of  the  premises,  hereby  agree- 
that  will  make  punctual  payment  of  the  above  sums,  and  each  of  the  same, 

together  with  the  interest  thereon,  as  the  same  respectively  become  due ;  and  that 

will  regularly  and  seasonably  pay  all  assessments  that  may  be  imposed  by  said 

company,  for  the  purposes  aforesaid,  as  above  agreed. 

XII.  In  case  the  second  part legal  representatives,  heirs  or  assigns,  shall  pay 

the  several  sums  of  money  punctually,  and  at  the  times  above  limited,  and  shall 
strictly  and  literally  perform  all  and  singular agreements  and  stipulations  afore- 
said after  their  true  tenor  and  intent,  then  the  first  party  sball  cause  to  be  made  and 

executed  unto  the  second  part heirs  or  assigns,  a  deed  conveying  the  water-right 

above  described  in  fee-simple ;  sabjoct,  however,  to  the  same  assessments  and  lor* 
feitnicB  for  non-payment  as  herein  provided. 
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XIII.  TIio  lii'Ht  party  claiiu8aiul  rcscrvcH  a  Htrip  of  laud  of  the  width  Deoessary  aud 
Hu(!ici(Mit  for  tli(^  right  of  way  of  the  caiialH  of  tho  first  party,  aud  for  eularging  and 
repairing  and  Hupcriu tending  tho  samo  whore  any  such  canal  is  located  upon  orcou- 
tiguoiiH  to  the  promiHos,  herehy  clainiiug  and  reserving  the  right  of  way  acrowsaid 
lands  for  lateral  canals  where  the  same  are  or  may  become  necessary  and  expedient  for 
the  pnrpoHC  of  conveying  water  from  the  main  canals  of  first  party  to  tho  lands  bolow, 
whether  such  laterals  are  constructed  by  the  lirst  party,  or  by  persons  owniog  such 
lower  lands;  provided  that  the  laterals  aforesaid  shall  be  constrncted  nndor tbe 
8n])ervi8ion  of  and  upon  such  lands  only  as  are  selected  by  the  first  x>arty. 

XIV.  And  it  is  hereby  agreed  and  covenanted  by  the  parties  hereto  that  time  and 
punct  uality  are  essential  elements  of  this  contract.  Aud  in  case  the  scond  part —  shall 
fail  to  make  tho  payments  aforesaid,  and  each  of  them,  or  shall  fail  to  i)ay  any  assess- 
ment which  may  be  levied,  as  ]>rovided  in  paragraphs  V  and  VI  hereoi,  punctually 
aud  upon  the  strict  terms  aud  times  above  limited  for  the  payments  and  assessment 
herein  provided  for,  or  likewise  to  observe,  perform,  aud  complete  all  and  each  of 
said  agreements  and  stipulations  aforesaid  strictly  and  literally  wiUiont  any  failure 
or  default,  then  this  contract,  so  far  as  it  may  bind  the  first  party,  shall  become  null 
and  void,  the  water  may  be  immediately  shut  oti^  and  all  rights  and  int  (crests  hereby 

created  or  then  existing  in  favor  of  the  second  part heirs  or  assigns,  or  derived 

from shall  utterly  cease  and  determine,  and  all  equitable  and  legal 

interest  in  tho  water-right hereby  contracted  to  be  couveyed  shall 

revei-t  to  and  revest  in  said  first  party,  without  any  declaration  of  forfeiture  or  any 
other  act  of  said  first  party  to  be  performed,  and  without  any  right  of  said  second 
part —  of  reclamation  or  compensation  for  moneys  paid  or  services  performed,  as  abso- 
lutely,  fully,  and  perfectly  as  if  this  contract  had  never  been  made :  Providedf  That 

said  lirst  party  shall  give  to  said  second  part — , heirs  or  assigns,  sixty  days'  notice, 

either  i)ersonally  or  by  mail,  of  the  said  second  part heirs  or  assigns,  being  in 

arrears  upon  said  payments,  or  any  of  them,  or  the  interest  thereon,  which  notice,  if 
by  mail,  shall  bo  sufficient,  if  by  registered  letter  addressed  to  said  second  part—  at 
,  Colorado. 

And  it  is  further  stipulated  that  no  assignment  of  tho  premises  shall  be  valid  unless 
the  same  shall  be  indorsed  hereon,  and  no  agreements,  or  conditions  or  relations  be- 
tween the  said  second  part —  and assigns,  or  any  other  person  acquiring  title 

or  interest  from  or  through ,  shall  preclude  the  first  party  from  the  right  to  con- 
vey the  premises  to  the  second  i)art —  or assigns,  on  the  surrender  of  this  agree- 
ment and  the  payment  of  tho  unpaid  portion  of  the  purchase  money  which  may  be 
due  to  the  first  party. 

XV.  It  is  also  stipulated  and  agreed  that  from  and  after  the  executiou  hereof,  the 
said  second  part  —  may  enter  into  the  use  and  enjoyment  of  water  flowing  throngh 
said  canal,  its  reservoirs  or  laterals  to  the  extent  of  the  right,  above  contracted  to  be 
conveyed,  as  fully  as  though  fully  paid  for,  but  subject,  however,  to  all  the  terms, 
limitations  and  conditions  above  set  forth. 

In  witness  whereof,  the Company,  party  of  the  first  part,  has  here- 
unto caused  its  corporate  name  to  be  subscribed  by  its  president,  and  attested. by  its 
secretary  and  its  corporate  seal  to  be  affixed  hereto  as  well  as  to  a  duplicate  hereof, 

and  the  part —  of  the  second  part subscribed name —  and 

affixed seal —  hereto,  as  well  as  to  a  duplicate  hereof,  this  the day  ■ 

A.  D.  18—. 

Company, 

By PreHdenU 

Attested  by — 

Secretary, 

[seal.] 


Address : 


Address: 


[seal.] 


Address: 


[8RAL.] 


assignment. 


,  the  within-named  purchaser,  for  aud  in  consideration  of dollarB, 

do  —  hereby  assign  and  transfer  all right,  title,  interest  and  claim  in  and  to  the 

within- described  rights  to  water  unto of ,  county  of .  and 

State  of ,  heirs  and  assigns,  forever.    And do  —  hereby  authorize  and  em- 
power the Company,  to  receive  from  the  said all  unpaid 

balances  due  to  said  Company,  in  part  consideration  for  said  water  riffbts  and  npoa 
the  ^nal  payment  of  all  the  purcbaae  money  and  a  full  compliance  of  au  the  re^mie- 
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ments  coutaioed  in  the  within  a&:reement,  to  execute,  or  cause  to  be  execntea,  to  the 

said heirs  and  assigns,  a  deed  of  said  water  rights,  instead  of  to . 

•    Given  under hand  and  seal,  this day  of ,  A.  D.,  18 — . 

It  is  expressly  understood  that  in  consenting  to  recognize  this  assignment,  the 
officers  of  this  Company  do  not  exempt  the  original  purchaser  from  any  of  his  liabili- 
ties ander  the  contract,  but  will  protect  the  rights  of  the  assignee,  provided  he  com- 
plioH  with  its  obligations. 

,  [seal.] 

Coantersigned : 

President. 


9 

Secretary, 
State  of  Colorado, 

County  of ,  88, 

Before  me ,  in  and  for  said  county,  this  day  personally  came 


-,  known  to  me  to  be  the  identical  person —  described  in  the  within  agreement, 

and  who  executed  the  foregoing  assignment,  and  acknowledged  that signed, 

scaled,  and  delivered  the  same  as free  and  voluntary  act  and  deed,  for  the  uses 

and  purposes  herein  set  forth. 

Given  under  my  hand  and seal  of  office,  this day  of .  A.  D.  18 — . 

My  commission  expires ,  18 — . 

Received ,  189—,  of the  sum  of dollars,  amount  of  first  de- 
ferred payment  on  the  within  contract. 


[Receipts  similar  to  the  above  for  the  second  to  the  eighth  payments,  inclusive, 
follow.] 

(Indorsement.)    No. .    Agreement  for  sale  of  water  right.    The 

with for statutory  inches. 

The  following  is  another  form  of  contract  in  use: 

WATER  CONTRACT. 

THE  FORT  MORGAN  LAND  AND  CANAL  COMPANY. 

This  agreement,  made  this day  of ,  in  the  year  18 — ,  between  the  Fort 

Morgan  Land  and  Canal  Company,  a  corporation  existing  under  the  laws  of  the  State 

«»f  Colorado,  as  the  first  party,  and ,  of  the  county  of  Weld,  and  State  of 

Coh)rado,  as  the  second  party,  witnesseth : 

I.  That  in  consideration  of  and  subject  to  the  stipulations  herein  contained,  and 
the  payments  to  be  made  as  hereinafter  specified,  the  first  party  hereby  agrees  to  sell 

onto  the  second  party heirs  or  assigns, water  right to  the  use  of  water, 

flowing  through  the  canal  of  said  first  party  ;  each  water  right  to  be  sufficien't  to  ir- 
rigate 80  acres  of  land,  but  not  to  exceed  1.40  cubic  feet  of  water  per  second  of  time, 
which  the  first  party  agrees  to  furnish  to  the  second  party heirs  or  assigns,  dur- 
ing the  irrigating  season,  except  as  hereinafter  provided,  and  at  no  other  time,  for 
domestic  purposes  and  for  irrigating  the  folio  wing- described  land,  situate  in  the 
connty  of  Weld,  and  State  of  Colorado,  viz  : . 

II.  Said  second  party heirs  or  assigns,  shall  not  permit  said  water  or  any 

portion  thereof,  furnished  as  aforesaid,  to  run  to  waste,  provided,  however,  that  own- 
ers of  water  rights  from  the  said  canal  may  temporarily,  for  mutual  convenience  for 
irrigating  purposes  only,  use  their  water  in  combination  upon  their  several  lauds, 
lint  never  upon  lands  for  which  the  first  party  has  not  sold  its  full  quota  of  water, 
on  a  basis  of  one  water  right  to  80  acres  of  land. 

III.  Said  first  party  shall  deliver  said  water  at  such  point  or  points  along  the  line 
of  said  canal,  or  from  any  of  its  reservoirs,  either  or  all,  as  it  may  determine  from  time 
to  time  to  be  most  practicable ;  and  the  location  of  all  headgates,  and  the  manner  of 
withdrawing  and  regulating  the  supply  of  water  from  said  company's  canals  and  reser- 
voirs, shall  be  prescribed  by  said  company,  and  shall  at  all  times  be  under  its  con> 
trol. 

IV.  Said  first  party  agrees  to  keep  and  maintain  said  canal  and  any  and  all  of  its 
reseryoirs  in  good  order  and  condition,  and  in  case  of  accident  to  the  same  to  repair 
the  injary  thereby  occasioned  as  soon  as  practicable  and  expedient ;  and  the  company 
shall  nave  a  right  to  assess  said  second  party,  for  tlie  expense  of  maintaining,  repairing 
«iq^  sni^eiin tending  said  canal  and  any  and  all  reservoirs  connected  thQrQ^'vt>\\^^^\£csw 
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not  exceeding  $10  per  water  right  sold,  per  annum,  and  in  addition  thereto  may,  when 
necessary  by  reason  of  accident,  assess  all  owners  or  holders  of  water  rights  pro  rata 
such  sums,  not  exceeding  $10  in  any  one  year  for  each  water  right,  as  may  be  Aeees- 
sary  to  repair  the  damages  so  occasioned.  The  amount,  manner  of  collection,  and 
time  of  i>ayment  of  all  assessments  herein  provided  for  shall  be  determined  bj  said 
company ;  and  the  company  also  reserves  to  itself  the  right  to  establish  aild  enforce 
such  rules  and  regulations,  and  to  provide  and  declare  such  penalties  as  are  neces- 
sary and  oxpodieilt  for  the  purpose  of  enforcing  and  collecting  said  assessments,  or 
any  part  thereof. 

V.  It  is  further  expressly  understood  and  agreed  that  when  the  first  party  shall 
have  sold  and  have  outstanding  and  in  force  water  rights,  fully  paid  np,  equal  to  the 
full  capacity  of  its  canal  (or  sooner  at  its  option),  it  will  distribute  pro  rata  the  stock 
of  said  company  among  the  holders  of  water  lights  so  sold  and  the  first  party  as 

owners  of  unsold  water  rights  (if  any),  and  the  second  party  agrees  to  merge 

water  right in  this  contract,  and  the  first  party,  in  the  exercise  of  said  option,  to 

merge  all  its  water  rights  then  remaining  unsold,  if  any,  severally,  into  the  capital 
stock  of  said  company,  in  equitable  proportions  to  the  water  right-—  so  merged. 

VI.  It  is  hereby  distinctly  understood  and  agreed  by  and  between  the  parties  hereto, 
that  in  case  the  canal  of  said  first  party  shall  be  unable  to  convey  and  distributes 
volume  of  water  equal  to  the  estimated  capacity,  either  from  any  accident,  or  from 
lack  of  supply  in  the  South  Platte  River,  or  from  any  other  cause  beyond  the  con- 
trol of  said  first  party,  then  the  first  party  shall  not  be  liable  for  the  shortness  or 
delicioncy  of  supply  so  occasioned,  or  any  losses  or  damages  resulting  therefrom. 
It  is  further  agreed  that  during  a  deficiency  in  the  water  supply  of  such  canal,  from  any 
of  the  causes  aforesaid,  the  first  party  shall  have  the  right  to  divide  the  diminished 
supply  pro  rata,  among  the  holders  of  water  rights  under  said  canal,  and  for  the  pur- 
pone  of  so  doing  may  establish  and  enforce  such  rules  and  regulations  as  are  neces- 
sary and  expedient.  And  the  second  party,  for and  — r-  heirs  and  assigns  agree- 
in  consideration  aforesaid  to  w^aive,  and  do  hereby  waive,  any  claim  for  loss  or  dam- 
age by  reason  of  any  leakage  or  overflow  of  said  canal,  or  any  of  its  reservoirs, 
lakes,  or  laterals,  not  resulting  from  the  negligence  of  the  first  party,  either  upon  the 
land  aforesaid  or  any  other  tract  belonging  to  said  second  party. 

VII.  In  consideration  of  lorogoing  promises,  covenants,  and  agreements  of  the  said 
party  of  the  first  part,  the  se(;ond  party  agrees  to  x)ay  unto  the  said  first  party  the 

Sinn  of dollars  with  interest,  payable  annually,  at  the  rate  of  10  per  cent,  per 

annum.     Payment  has  been  made  and  received  of dollars,  and  the  remaining 

principal,  with  the  annually  accruing  interest',  shall  be  paid  at  the  ofiSce  of  the  first 

])arty  in  Denver,  Colo.,  in payments,  at  the  times  and  in  the  manner  following, 

that  is  to  say  : 


First  (IctbiTed  payiueDt... 
Second  doforrea  payment. 
Thir<l  defeiTod  piiyment. . 
Fourth  deferred  payment. 
Fifth  d«;f(<rred  payment  . . 
Sixth  deferred  payment. . . 


Day. 


Month. 


Year. 


Principal. 


Interest. 


Amount. 


Bemarks. 


And  the  second  party,  in  consideration  of  the  premises,  hereby  agrees  that 

will  make  punctual  payments  of  the  above  sums,  as  each  of  the  same  respectively  be- 
comes due,  and  that will  regularly  and  seasonably  pay  all  assessments  that  may 

iKMvafter  bo    imposed  by  said  company  for  the   purposes  aforesaid.    And  when  the 

H:iid  party  of  the  second  part  or assigns,  shall  have  fully  paid  the  consideration  for 

tbo  water  rights  herein  conveyed,  with  interest  thereon  according  to  the  terms  of 
this  contract,  the  absolute  title  to  said  water  rights,  free  and  clear  of  all  incrnn- 
brances,  shall  be  thereby  vested  in  the  said  party  of  the  second  part,  and  his  assigns 
without  any  further  or  other  deed  of  conveyance  whatsoever. 

VIII.  The  second  party  for heirs  and  assigns  further  agree —  to  pay  to  the  first 

party  or  its  assigns,  on  such  terms  and  regulations  as  its  board  of  trustees  may  from 
time  to  time  prescribe  and  determine proportional  part  of  the  expenses  of  main- 
taining and  repairing  the  general  fence,  constructed  to  inclose  a  large  tract  of  land 

lying  under  said  canal;  and  said  second  party  for heirs  and  assigns  further  ex- 

proj-sly  agrees,  in  consideration  of  these  presents,  that will  not  permit  any  live 

stock  in possession  or  under control  to  run  at  large  within  such  general 

fence ;  and  any  violation  of  this  agreement  shall  render  the  second  party personal 

representatives  or  assigns,  liable  in  damages  to  the  first  party,  as  trustee  for  the 
l>enetit  of  any  persons  and  their  privies  in  interest,  who  may  be  injured  by  itjasonof 
depredatiouB  of  live  stock  so  allowed  to  run  at  large  in  violation  hereof. 
IX.  And  it  is  hereby  covenanted  and  a^Toed  \i^  \»\i«k  ^jarties  hereto,  that  time  and 


BLANK  ASSIGNMENTS    OF   WATER   EIGHTS   NOW   IN   USE.      339 

punctuality  are  material  and  essential  elements  of  this  contract,  and  that  in  case  said 
party  of  the  second  part  shall  fail  or  neglect  to  make  the  payments  aforesaid,  and  each 
of  them,  at  the  time  and  times  herein  stipulated,  then  all  rights,  privileges,  and 
benefits  accrued  or  accruing  under  the  terms  of  this  contract  in  favor  of  said  part^  of 

the  second  part  or heirs  or  assigns,  shall  utterly  cease  and  determine  after  thirty 

days'  notice  of  such  default  being  given  by  deposit  thereof  in  the  post-office  at  Denver, 
addressed  to  said  party  of  the  second  part  at  his  last  known  post-office  address,  or  by 
]>er8onal  service  of  such  notice,  at  the  option  of  said  party  of  the  first  part,  and  with- 
out any  right  of  said  party  of  the  second  part  of  reclamation  or  compensation  for 
moneys  paid  or  services  performed,  as  absolutely,  fully,  and  perfectly  as  if  this  con- 
tract had  never  been  made ;  and  all  moneys  theretofore  paid  by  said  party  of  the 
second  part  to  said  party  of  the  iirst  part  under  the  provisions  of  this  contract  shall 
belong  to,  and  be  retained  by,  said  party  of  the  first  part  as  liquidated  damages  for 
the  breach  hereof. 

It  is  further  expressly  and  distinctly  agreed  and  understood  that  this  contract  shall 
not  be  construed  or  operate  to  convey  or  vest  any  interest  whatever  in  the  water 
right  hereinbefore  mentioned  until  said  party  of  the  second  part  shall  have  fully  per- 
formed each  and  every  of  the  covenants  and  agreements  herein  contained,  for  the 
payment  of  the  aforesaid  consideration  and  purchase  price,  and  shall  not  be  assigned 
until  fully  paid  up,  without  the  consent  of  the  first  party  indorsed  hereon. 

In  witness  whereof,  The  Fort  Morgan  Land  and  Canal  Company  bas  hereunto 
caused  its  corporate  name  to  be  subscribed  by  its  president  and  attested  by  its  secre- 
tary and  its  corporate  seal  to  be  affixed,  and  the  second  party subscribed 

name  and  affixed seal  hereto,  the  day  and  year  first  above  written. 

The  Fort  Morgan  Land  and  Canal  Company, 

By , 

FreHdent, 

Attested  by: 

— — —  » 

Secretary, 

[seal.] 

[seal.] 

[seal.] 

assignment. 


,  the  within  named  purchaser,  for  and  in  consideration  of dol- 
lars, do —  hereby  assign  and  transfer  all right,  title,  interest,  and  claim  in  and 

to  the  within  described  rights  to  water  unto ,  of ,  county  of 

and  State  of ,  heirs  and  assigns  forever.    And do —  hereby  authorize  and 

empower  The  Fort  Morgan  Land  and  Canal  Company  to  receive  from  the  said  

all  unpaid  balances  due  to  said  company,  in  part  consideration  for  said  water 

rights,  and  upon  the  iinal  payment  of  all  the  purchase  money,  and  a  full  compliance 
with  all  the  requirements  contained  in  the  within  agreement,  to  execute,  or  cause  to 

be  executed,  to  the  said ,  heirs  and  assigns,  a  deed  of  said  water  rights, 

instead  of  to . 

Given  under hand —  and  seal —  this day  of ,  A.  D.  18 — . 

It  is  expressly  understood  that  in  consenting  to  recognize  this  assignment,  the  offi- 
cers of  this  company  do  not  intend  to  exempt  the  original  purchaser  from  any  of  his 
liabilities  nnder  the  contract,  but  to  protect  the  rights  of  the  assignee,  provided  he 
complies  with  its  obligations. 

.     [SEAL.] 

Countersigned : 

President 


Secretary, 
State  of  Colorado, 

County  of ,  88 : 

Before  me, ,  in  and  for  said  county,  this  day  personally  came 

— — ,  known  to  uie  to  be  the  identical  person —  described  in  the  within  agreement, 

and  who  executed  the  foregoing  assignment,  and  acknowledged  that  signed, 

sealed,  and  delivered  the  same  as free  and  voluntary  act  and  deed  for  the  use 

aod  purposes  herein  set  forth. 

Giren  ander  my  hand  and seal  of  office  this day  of ,  A.  D.  18—. 

Becei  ved 18  — ,  of ,  the  sum  of dollars,  amount  of  first  de- 
fined payment  on  the  within  contract. 

fReceipts  similar  to  the  above  for  the  second  to  the  sixth,  inclusive,  follow.] 

(Indorsement:)  No. Agreement  for  sale  of  water  t\^\vt.    TVi^i'^aiXi'Ass^^^KOL 

Lund  and  Canal  Company  with . 
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STATEMEirr  OF  THOMAS  P.  DUNBAB. 

The  Chairman.  I  understand  you  have  given  some  attention  to 
rating  lands  with  a  view  of  making  loans — irrigated  lauds  and  non- 
irrigated  lands. 

Mr.  Dunbar.  Yes ;  I  have  been  loaning  money  for  twelve  years 
here. 

The  Chairman.  State  your  observation  and  experience  and  the  rales 
you  have  been  guided  by  in  the  matter  of  security. 

Mr.  Dunbar.  As  a  rule,  I  do  very  little  in  non-irrigated  lands  be- 
cause we  think  them  of  very  little  value.  Very  few  crops  can  be 
grown  on  them  with  any  certainty  on  what  we  call  dry  lands.  I  con- 
fine my  loans  almost  exclusively  to  lands  under  ditches  and  with  ditch 
rights  attached. 

The  Chairman.  What  are  irrigated  lands  generally  worth  that  are 
under  cultivation — what  would  be  their  average  value  ? 

Mr.  Dunbar.  Pure  agricultural  lands  ? 

The  Chairman.  That  is  what  I  mean. 

Mr.  Dunbar.  In  tlie  best  counties,  Larimer  and  Weld,  land  that  is 
well  improved  and  well  down  in  grasses,  under  a  ditch  that  is  reliable 
and  with  perpetual  water-right  attached  to  the  land,  go  as  high  as  from 
$50  to  $75  an  acre,  the  very  choicest ;  the  second  class  from  $25 
to  $50. 

The  Chairman.  That  is  for  loaning  purposes  ? 

Mr.  Dunbar.  1  value  them  at  that.  They  could  be  sold  and  they  do 
sell  for  that.  Taking  the  new  places,  like  the  San  Luis  Valley,  with  per- 
petual water- right  attached  to  the  land,  the  advances  on  loans  on  mort- 
gage average  from  $3  to  $5  per  acre.  The  highest  advances  made  in 
the  State  will  probably  range  at  $25  per  acre.  The  medium  advances, 
about  $10. 

The  Chairman.  What  is  the  difference  in  the  San  Luis  Valley  be- 
tween irrigated  and  non-irrigated  lands'? 

Mr.  Dunbar.  The  lands  that  can  not  be  irrigated  in  the  San  Luis 
Valley  are  only  good  for  grazing  and  are  not  worth  over  $1.25  an  acre. 
Lands  under  one  of  those  ditches  without  a  perpetual  water-right  to 
enable  the  acquiring  owner  to  get  water  would  be  worth  from  $5  to  $6 
an  acre. 

The  Chairman.  If  it  is  under  cultivation,  what  is  it  worth  then  ! 

Mr.  Dunbar.  That  depends  upon  the  cultivation.  The  trouble  is 
with  a  man  living  on  160  acres  of  land,  carrying  a  mortgage  on  the 
whole  and  only  cultivating  25  or  50  acres.  The  holdings  are  too  large. 
We  want  smaller  holdings  of  land  and  better  use  of  what  we  have. 
There  should  be  close  tillage,  so  as  to  make  every  gallon  of  water  tell 
on  every  square  yard  of  ground.  They  can  not  do  it  now.  A  man 
could  well  support  and  bring  up  his  family  on  40  acres  if  thoroughly 
well  tilled,  where  he  could  do  the  work  himself.  He  attempts  to  grab 
320.  The  consequence  is  he  has  only  got  10  per  cent,  of  his  land  pro- 
ducing anything,  or,  if  he  does  attempt  to  cultivate  it,  he  has  to  do  so  by 
expensive  and  inefiBcient  labor.  He  goes  to  an  expense  for  machinery 
and  gets  no  result.  Instead  of  plowing  10  inches  deep,  he  plows  3 
inches  deep  and  goes  over  a  large  area. 

The  Chairman.  You  think  40  acres  enough  for  a  man! 

Mr.  Dunbar.  Forty  acres  is  enough  for  a  man  to  live  on  with  his 
family.    Of  course,  he  can  not  do  that  by  raising  wheat  and  oats. 

The  Chairman.  He  must  have  a  variety. 
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Mr.  Dunbar.  Yes,  and  a  better  class  of  crops.  He  should  have  fruit, 
vegetables,  hops,  and  so  on.  There  is  a  large  demand  for  hops.  I 
know  a  man  making  $300  or  $400  an  acre  on  hops,  and  a  man  can  easily 
make  $100  an  acre  on  alfalfa.  To  get  the  best  results  a  man  must  have 
a  small  area  and  cultivate  closely  and  have  a  supply  of  farm-yard  ma- 
nure. Our  soil  here  is  very  heavily  charged  with  mineral  matter  and  is 
very  deficient  in  manure  material.  He  must  grow  avariety  of  crops.  We 
do  not  want  men  to  raise  a  large  surplus,  but  we  want  large  communities 
}ind  to  have  the  land  more  closely  cultivated,  so  as  to  bring  our  popu- 
lation nearer  together,  and  have  them  produce  everything  that  men  can 
and  need  to  live  upon.  That  is  what  brings  wealth  into  any  State.  All 
cm  immigration  comes  from  non-irrigated  districts.  Everything  here 
18  new  to  such  immigrants.  The  conviction  is  forced  on  my  mind  that 
a  man  is  better  off  with  40  acres  thoroughly  cultivated  than  160  acres 
half  cultivated.    You  can  not  convince  the  immigrant  of  it,  however. 

The  Chairman.  Experience  does  it  after  awhile? 

Mr.  Dunbar.  Yes;  but  it  takes  a  good  while  to  convince  a  man  some- 
times. 

The  Chairman.  As  to  sui^porting  a  family,  which  is  the  better  situ- 
ated, the  man  with  40  acres  in  the  arid  belt  or  a  man  with  160  acres 
where  he  has  to  depend  upon  rain-fall  ? 

Mr.  Dunbar.  If  I  had  to  bring  up  my  family  that  way,  I  should  take 
the  40  acres  in  the  arid  belt  with  irrigation. 

The  Chairman.  You  would  be  better  off,  you  think  ? 

Mr.  Dunbar.  I  should  consider  myself  so. 

The  Chairman.  What  is  your  observation  and  experience  f 

Mr.  Dunbar.  My  observation  is  that  a  man  is  better  off  with  40  acres 
in  the  arid  belt  with  every  foot  of  it  well  cultivated,  and  his  crop 
thoroughly  attended  to,  than  he  is  to  have  160  acres  skimped  over. 
The  man  with  40  acres  in  the  arid  belt,  well  cultivated,  will  make  more 
clesir  money  in  the  end.  I  will  lend  him  25  per  cent,  more  money  on 40 
acres  of  well  cultivated  land  than  on  160  acres  half  cultivated.  The 
men  that  have  a  section  of  land  have  to  have  machinery  and  all  that. 
Then  a  man's  water-right  will  go  farther  on  a  small  farm.  His  supply 
of  water  would  have  to  be  all  put  on  at  the  same  time.  One  great  thing 
is  to  protect  the  land  from  the  rays  of  the  sun  to  prevent  baking.  You 
can  not  do  that  with  a  very  large  farm.  I  have  often  gone  into  an 
alfalfa  field  where  the  alfalfa  grows  half  an  inch  a  day  in  the  warm 
weather,  and  within  two  or  three  weeks  after  it  had  been  irrigated  tlie 
crop  was  up  0  inches,  which  would  prevent  the  land  from  being  dried 
np.  I  have  picked  up  there  as  damp  a  piece  of  soil  as  was  wanted.  On 
the  other  hand,  I  have  been  in  a  wet  field  that  had  been  irrigated  a  few 
days  l>efore,  when  there  was  nothing  to  protect  it  from  the  rays  of  the  sun 
and  the  soil  was  baked  hard. 


STATEMEHT  OF  J.  S.  STANGER,  OF  DENVER. 

The  Chairman.  How  long  have  you  resided  in  Colorado  ? 

Mr.  Stangrr.  Fifteen  years. 

The  Chairman,  Have  you  had  any  experience  in  the  matter  of  irri- 
gation f 

Mr.  Stanger.-  Yes;   I  have  had  theoretical  experience  for  about 
twelve  years.    1  was  the  editor  and  proprietor  of  the  Colorado  Farrier, 
and  had  some  little  theoretical  experience  in  formulat\\^^Wi^V^^>^^^^V 
ing  to  irrigation  and  in  pRssiug  them.  Fertile  last  feNf  ^e.ax'S^Wx^x^^'^^ 
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had  practical  experience  as  an  irrigator  myself.  I  have  been  farming 
my  own  land  and  using  and  distributing  water  on  it  myself  many  times, 
not  only  with  hired  help  but  personally. 

The  Chairman.  State  anything  that  will  enlighten  the  committee  in 
regard  to  it.  Give  us  your  idea  of  the  practical  work,  how  to  distribate 
the  water  and  the  crops  you  can  produce,  the  size  of  the  farm  you  can 
cultivate,  what  crops  you  can  produce  and  how. 

Mr.  Stang£R.  For  gardening  purposes  a  man  wants  but  a  small 
quantity  of  land,  and  he  needs  that  close  to  a  large  city  or  some  ^^o(hI 
market.  Ten  or  20  acres  is  sufficient  for  any  gardener  to  have.  To 
make  a  success  in  grain-raising  a  man  must  have  a  greater  quantity  of 
land.  On  40  acres  a  general  farmer  will  not  make  much  of  a  succesH. 
He  would  raise  sufficient  undoubtedly  to  support  his  own  family  and 
probably  pay  the  taxes,  and  maybe  pay  Mr.  Dunbar  the  interest  on  tlie 
money  he  would  loan  him.  He  might  succeed  in  doing  that,  but  it 
would  be  very  doubtful  when  cabbages  are  selling  at  35  cents  a  linn- 
dred  here  in  ]3enver.  Alfalfa  is  not  worth  $5  a  ton  10  miles  from  Den- 
ver. The  wheat  is  a  good  crop,  and  is  worth  something  like  75  cents  a 
bushel  or  $1.25  a  hundred,  as  you  would  understand  it. 

In  regard  to  the  distribution  of  water,  the  duty  of  water  is  the  great 
question  that  interests  us  in  Colorado. 

Senator  Jones.  I  would  like  you  to  run  along  a  little  further  on  tlie 
line  you  were  talking  of  now.  I  infer  from  what  you  say  that  you  do 
not  think  a  man  ought  to  be  confined  to  40  acres  in  the  arid  belt 

Mr.  Stanger.  No. 

Senator  Jones.  What  size  do  you  think  he  ought  to  havef 

Mr.  Stanger.  Kighty  acres.  Forty  acres  would  not  be  sufficient  in 
Colorado,  unless  it  be  near  Denver. 

Senator  Jones.  Where  it  could  be  used  for  trnck  farming! 

Mr.  St  ANGER.  Yes.  If  a  practical  farmer  be  away  from  such  a  mar- 
ket he  can  do  very  little  on  less  than  80  acres.  Of  course  he  can  sup- 
port a  family. 

Senator  Jones.  That  is  what  1  wanted  to  ask.  Now  you  can  con- 
tinue on  the  other  line. 

Mr.  Stanger.  You  do  not  care  to  hear  anything  from  me  about 
how  .to  distribute  the  water. 

But  in  regard  to  the  water  that  we  have  been  using  in  Colorado  I 
wish  to  say  this :  Twelve  years  ago  we  had  an  idea  that  we  were  nmf 
all  the  water  in  Colorado.  We  knew  nothing  then  about  the  San  Luis 
Valley.  The  Platte  Valley  we  knew  a  good  bit  about,  and  1  snpiHwe 
ten  years  ago  we  had  utilized  about  all  the  water  that  was  possible,  but 
we  have  kept  on  increasing  our  farms  and  putting  in  cultivation  new 
lauds,  and  we  find  that  we  have  a  gradually-increasing  water  supply- 
more  than  we  thought  we  had  then.  Experience  has  develo|>e(l  tlie 
fact  that  we  can  get  along  with  half  the  water  we  used  to.  The  old 
theory  was  that  a  cubic  foot  of  water  per  second  would  irrigate  about 
55  acres  of  land.  That  was  put  as  nearly  the  maximum  of  the  duty  of 
water.  Our  experience  is  that  we  can  nearly  double  that — we  can  irri- 
gate nearly  twice  as  much  land. 

Getting  down  to  practical  operations  I  will  say  this :  I  have  a  320- 
acre  farm.  We  used  on  that  farm  eight  years  ago  125  inches  of  water. 
That  is  a  very  indefinite  proposition,  as  the  engineers  have  told  you,  but 
it  was  all  the  water  that  would  run  through  our  box,  and  was  called  125 
inches.  That  was  the  water  for  160  acres  of  land,  and  a  great  deal  of 
It  was  a,  natural  meadow,  some  of  it  in  crops  (perhaps  40  or  50  acreB)i 
Melds,  and  in  orchards.    1  addfeA  lo  \\»  \^^  acres  more  and  dropped 
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down  to  100  inches  of  water.  Nearly  100  acres  of  it  were  put  in  alfalfa 
and  some  of  it  into  other  crops.  I  went  on  a  few  years  longer  and 
used  8  inches  on  320  acres  of  land — 240  of  it  in  actual  crops.  I  find 
that  a  service  of  80  inches  of  water  in  this  very  dry  year  gives  better 
results  than  when  we  wasted  the  water.  It  is  very  much  therefore  the 
fault  of  the  individual,  a  lack  of  industry  and  carelessness  on  his  part 
in  the  distribution  of  the  water. 

Of  course  crops  have  to  be  somewhat  arranged  so  that  we  can  utilize 
this  water  on  different  crops  at  different  times.  Alfalfa  is  a  crop  that 
takes  about  three  or  four  times  the  quantity  of  water  that  wheat  would. 
This  year  we  have  irrigated  our  alfalfa,  but  I  have  only  cut  two  crops 
on  account  of  the  lack  of  water  in  our  ditch.  The  third  crop  I  shall  not 
cut.  I  shall  not  bother  with  it.  I  have  irrigated  for  the  two  crops  four 
times.  My  wheat  and  oats  were  irrigated  but  once.  I  had  40  or  50 
acres  of  wheat  and  had  a  good  yield.  We  were  favored  with  rain  at 
the  proper  time. 

The  main  point  I  want  to  impress  upon  the  committee  is  that  we  have 
plenty  of  water  in  the  State  of  Colorado  to  utilize  all  the  land  now  under 
ditch  ;  but,  in  my  estimation,  we  have  approached  the  limit  of  lands 
that  it  would  be  possible  to  irrigate  with  the  water  or  moisture  that 
falls  in  the  State  of  Colorado.  To  be  more  definite,  there  are  enough 
ditches  already  constructed,  or  partially  constructed,  to  consume  not 
only  the  water  we  could  have,  but  all  that  we  could  save.  I  am  speak- 
ing now  of  the  Platte.  The  Arkansas  Valley  has  not  utilized  the  water 
it  has.  It  is  utilizing  it  on  paper,  but  it  is  to  be  determined  whether 
the  water  can  be  got  down.  There  is  very  much  sand  on  that  river, 
an<l  whether  they  can  get  the  water  down  on  the  mesa  I  do  not  know. 

Senator  Jones.  You  think  there  are  ditches  enough  in  the  watershed 
of  the  Platte  to  use  all  the  water  that  could  be  saved? 

Mr.  St  ANGER.  That  could  possibly  be  saved,  either  in  the  mountains 
or  on  the  plains. 

The  Chairman.  What  proportion  of  the  land  covered  by  those  ditches 
is  actually  cultivated  now? 

Mr.  Stanger.  About  one-fourth  or  one- fifth  of  it. 

Mr.  Chairman.  It  would  be  four  or  five  times  as  great  an  area  of 
cnltivation  if  the  water  was  saved  then  ? 

Mr.  Stanger.  Yes.  Our  State  engineer  instructed  the  water  com- 
missioners to  give  him  data  in  regard  to  the  quantity  of  land  under  the 
ditch,  the  quantity  under  cultivation,  the  quantity  in  alfalfa  and  other 
grasses,  and  the  quantity  in  other  crops.  I  think  it  amounts  to  but 
one-third  or  one-fourth  of  the  land  that  is  actually  under  cultivation  at 
the  present  time,  yet  it  is  covered  by  ditches. 

Senator  Jones.  That  information  is  already  in,  I  believe. 

Mr.  Stanger.  Yes,  I  believe  it  is. 

The  Chairman.  Outside  of  the  Platte,  and  outside  of  the  Arkansas, 
there  is  a  large  area  of  country  here.  Have  you  ever  taken  into  con- 
Hideratiou  the  question  whether  any  portion  of  it  might  be  reclaimed 
by  reservoirs  to  accumulate  the  storm- waters. 

Mr.  Stanger.  Yes,  1  have  given  that  a  great  deal  of  attention,  and 
it  is  possible  to  do  that  out  on  the  plains,  in  our  dry  streams — those 
that  are  dry  the  greater  portion  of  the  year.  At  certain  seasons  im- 
mense floods  come  down  and  if  at  proper  places  resi^voirs  could  be 
constructed  that  will  hold  the  water,  large  quantities  of  water  could  be 
stored.  Some  years  ago  we  had  great  floods  in  the  streams  east  of  our 
town,  so  great  that  a  locomotive  going  over  a  bridge  could  never  be 
fimnd,  although  the  railroad  company  expended  a  gte^vvX.  ^^^  oi  \siwi^'^ 
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to  find  it.  If  it  were  possible  to  save  those  great  floods  that  comedown 
from  the  divide  and  hold  tliem,  there  woald  be  great  quantities  of  water 
saved  and  some  very  fertile  tracts  of  land  taken  care  of. 

The  Chairman.  You  think  it  important  to  investigate  that  ques- 
tion. 

Mr.  Stanger.  Yes,  very. 


STATEMENT  OF  JAMES  B.  OBANT,  OF  LEADVULl 

The  Chairman.  Where  do  you  reside  ? 

Mr.  Grant,  in  Colorado. 

The  Chairman.  Are  you  engaged  in  the  smelting  business  ! 

Mr.  Grant.  Yes. 

The  Chairman.  Uave  you  given  any  attention  to  the  matter  of  irri- 
gation or  the  storage  of  water  in  reservoirs  ? 

Mr.  Grant.  Yes. 

The  Chairman.  Please  give  the  committee  the  benefit  of  such  in- 
formation as  you  may  have  on  that  subject. 

Mr.  Grant.  I  own  about  1,000  or  1,200  acres  of  land  about  10  miles 
from  Denver,  between  Litthiton  and  the  mountains,  in  the  triaufj;le  l)e- 
tween  the  iiear  Cri'ek  and  the  Phitte.  We  have  no  water  practically 
in  the  irrigating  season,  tor  the  ditches  absorb  it  all.  Sometimes  we 
get  one  irrigation  in  the  spring  from  the  natural  flow,  but  for  the  secoml 
and  third  irrigation  we  have  to  rely  on  reservoirs  entirely*.  Annm- 
ber  of  us  there  have  spent  a  great  deal  of  money  in  building  reservoirs. 

Tile  Chairman.  State  what  success  you  have  had  in  storing  water! 

Mr.  (jRANT.  It  is  an  absolute  success  as  far  as  storing  is  concerned, 
and  the  only  trouble  about  it  is  the  expense.  Of  course,  where  yon  have 
a  natural  reservoir  there  is  no  expense  excei)t  the  outlet — cutting  under 
the  lowest  point,  putting  in  pipes,  and  having  valves  to  let  thewater 
out  as  you  want  it ;  but  on  this  land  of  mine  we  have  something  of  a 
natural  site,  though  not  very  much.  We  have  to  dam  on  one  side  en- 
tirely. My  experience  is  that  it  costs  $20  per  acre  for  160  acres  of  la&d  to 
build  the  reservoirs  for  holding  the  water  for  irrigation. 

The  Chairman.  That  is  in  your  locality? 

Mr.  Grant.  Yes.  I  have  about  1,200  acres  of  land  there,  and  I  ex- 
pect in  time  to  have  plenty  of  water  for  it.  I  have  estimates  already 
made  on  it  and  have  about  300  acres  in  cultivation. 

The  Chairman.  It  costs  $20  per  acre  to  build  the  reservoir  for  irri- 
gation ? 

Mr.  Grant.  Yes.  Beingnearthecity,  I  think  good  land  there  is  worth 

$75  per  acre. 

Senator  Jones.  Where  do  you  get  the  water  for  your  reservoirs! 

Mr.  Grant.  From  Bear  Creek. 

Senator  Jones.  You  take  it  out  of  the  creek  in  the  flood  times! 

Mr.  Grant.  Yes. 

Senator  Jones.  Is  that  practically  a  dry  stream  in  summer? 

Mr.  Grant.  No.  It  is  not  entirely  dry,  but  there  is  not  much  water 
during  summer  in  it.  We  cannot  use  the  water  much  in  winter  because 
the  ditches  freeze  solid,  and  it  costs  so  much  to  clean  it  out  that  it  does 
not  pay  to  run  the  water. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the  plain 
between  the  Platte  and  Arkansas! 

Mr.  Grant.  Only  in  a  general  way.  I  have  no  knowledge  in  regard 
to  reservoir  sites. 
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STATEMENT  OF  LEVI  BOOTH. 

The  Chairman.  Where  do  you  reside? 

Mr.  Booth.  I  reside  5  miles  from  Denver,  on  Cherry  Creek. 

Tlie  Chairman.  How  long  have  you  resided  in  Colorado  ? 

Mr.  Booth.  Since  1860. 

The  Chairman.  Have  you  given  attention  to  the  subject  of  irrigation 
and  water  supply? 

Mr.  Booth.  I  have  had  practical  experience  in  irrigating. 

The  Chairman.  State  your  practical  experience. 

Mr.  Booth.  Cherry  Creek  is  a  diy  creek.  I  located  on  a  dry  creek 
first.  Cherry  Creek  rises  at  a  point  where  the  bed-rock  runs  up,  and 
by  taking  the  water  from  that  point  and  getting  it  onto  the  ground  you 
save  it  from  wasting  in  the  sand-bed  of  the  creek.  1  did  that  and  had 
reclaimed  quite  a  portion  of  land  until  the  water  was  taken  away 
from  me  by  the  city  company.  The  question  with  me,  and  with 
farmers  generally,  is  how  to  save  more  of  tlie  water  that  is  running  to 
waste. 

The  Chairman.  What  is  your  observation  as  to  the  amount  of  water 
wasted  -  is  it  large  or  small  ? 

Mr.  Booth.  There  is  a  great  deal  of  water  wasted.  In  the  spring, 
during  the  irrigating  months,  probably  more  than  one  half  the  water 
runs  to  waste ;  the  ditches  will  not  hold  it.  The  Platte  runs  full  very 
often  and  sometimes  runs  over  its  banks.  That  water  is  generally  run- 
ning to  waste  at  least  a  month  and  a  half.  It  could  all  be  conserved, 
saved,  and  used  upon  our  arid  plains. 

The  Chairman.  How  ? 

Mr.  Booth.  By  reservoirs. 
■    The  Chairman.  Have  you  had  any  experience  in  constructing  res- 
ervoirs f 

Mr  Booth.  No,  I  have  not.  All  I  know  is  from  what  I  have  seen. 
M  v  idea  about  it  is  that  we  should  go  in  the  mountains,  not  in  the  deep 
canons,  however,  but  take  it  in  the  parks  where  there  is  a  large  area 
of  flat  lands,  dam  up  the  streams  and  let  the  water  freeze  up.  It  will 
freeze  up  in  the  winter.  Then  in  the  spring  there  is  a  reservoir  lor  you 
that  will  last  for  a  month  or  two.  The  ice  will  melt,  the  water  will  run 
down,  and  we  will  get  the  benefit  of  it  below.    That  is  one  way. 

Then  there  are  places  where  large  reservoirs  can  be  constructed,  and 
the  valley  reservoirs  here  must  be  constructed  on  the  highest  point. 
My  way  would  be  to  take  the  water  out  onto  the  divide  in  a  ditch 
along  the  apex  of  the  summit,  running  toward  the  Arkansas  and  toward 
tbe  Platte.  There  are  many  such  chances  to  make  reservoirs.  There 
I  woald  construct  the  reservoirs.  Then  the  ditches  would  run  from 
those  reservoirs  over  the  arid  plains.  I  think  a  great  portion  of  the 
country  that  is  now  worthless  between  here  and  western  Kansas  can 
be  brought  under  cultivation,  and  homes  made  for  the  millions  that  fire 
now  starving  to  death  in  our  cities.  That  is  what  you  want  these  sur- 
veys for,  to  make  small  homes  for  the  people,  not  for  speculation.  The 
farmer  wantis  it  understood  emphatically  that  he  does  not  want  the 
land  to  go  into  the  hands  of  speculators. 

The  Chairman.  What  quantity  of  land  is  enough  for  a  man? 

Mr.  Booth.  When  a  man  is  engaged  in  general  farming,  nothing 
leas  than  80  acres.  If  he  is  gardening,  5  or  10  acres  will  do.  If  he  is 
near  Denver  or  some  otlior  point  where  there  is  a  good  market,  he  would 
not  want  as  many  acres. 
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ScDator  JoNr  s.  Who  do  you  think  ought  to  own  the  canals  or  con- 
trol them  I 

Mr.  Booth.  I  think  the  State  or  the  National  Government  should 
control  the  cauals ;  at  least,  they  8houkl  in  such  a  way  that  large  cor- 
porations could  not  get  hold  of  them,  for  the  man  that  owns  the  water 
owns  the  land  or  controls  it.  Hence  the  State  or  the  General  Govern- 
ment ought  to  own  the  land  or  it  should  be  given  into  the  control  of  the 
men  who  take  up  homesteads.  It  is  then  a  question  whether  the  con- 
trol of  the  water  would  not  finally  get  into  the  hands  of  the  capitalists. 
My  idea  would  be  to  have  the  State  control  the  water.  Of  course,  so 
far  as  the  construction  of  reservoirs  is  concerned,  if  it  is  done  by  the 
Government,  the  Government  should  control  them  or  give  them  to  the 
State  to  control,  but  by  no  means  let  them  get  into  the  hands  of  cor- 
porations. The  reservoir  sites  must  be  owned  for  public  use — for  the 
peoi)le. 
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The  Chairman.  How  long  have  you  resided  in  this  State? 

Mr.  Wheeler.  Nearly  nineteen  years. 

The  Chairman.  Have  you  had  any  experience  in  the  matter  of  irri- 
gation or  water  sni)ply  ? 

Mr.  Wheeler.  1  have. 

The  Chairman.  The  committee  will  be  glad  to  bear  what  you  have 
to  say  on  that  subject. 

Mr.  Wheeler.  In  regard  to  irrigation  on  the  dry  creeks;  I  have  a 
ranch  east  of  the  town,  about  9J  miles,  through  which  runs  the  bed  of 
one  of  the  dry  streams  of  the  plains.  i3efore  a  ditch  was  built  sciircely 
ever  was  there  water  to  be  seen  on  the  surface  of  the  creek  bed,  while 
at  other  times  the  creek  would  be  in  a  tremendous  flood,  tearing  leDces 
and  land  away  in  great  quantities.  Since  the  ditch  has  been  built  there 
has  been  a  continual  increase  of  water  in  the  creek — so  much  so  that  it 
is  possible  to  irrigate  a  good  many  acres  of  land  from  the  seepage 
coniing  out  all  along  the  banks.  This  comes  apparently  from  lands  thnt 
had  been  irrigated  miles  away — discharging  into  the  creeks — so  that  it 
has  been  posvsible  to  again  take  that  same  water  that  had  once  l)eeii 
used  on  the  higher  lands  and  reirrigate  lands  lying  still  lower.  That 
one  increase  of  irrigation  by  reusing  the  water  is  one  of  the  great 
sources  of  supply  that  we  will  have  as  we  continue  our  irrigating  sys- 
tem. But  I  sui)pose  Mr.  Xettleton  wished  that  1  should  present  my 
views  more  on  the  question  of  the  control  that  this  wat^r  shall  be  put 
under  while  we  are  using  it. 

For  some  years  I  have  been  associated  with  the  farmers,  partica- 
larly  in  regard  to  that.  There  is  for  them  a  nether  millstone,  consist- 
ing of  the  intractable  things  of  nature,  like  the  drought,  the  arid  conn- 
try,  the  inability  of  the  farmer  to  always  calculate  upon  a  steady  flow 
of  water,  and  an  upper  millstone  in  the  fact  that  the  water  they 
need  so  urgently  is  controlled  by  men  whose  only  motive  can  be  the 
money  they  get  out  of  it.  My  experience  with  the  farmers  is  that  they 
are  being  ground  to  powder;  that  they  are  not  getting  their  crops  so 
that  they  are  able  to  pay  the  interest  on  the  money  they  have  borrowed 
on  their  40  or  160  or  320  acres ;  that  the  interest  of  the  ditch  company 
is  simj)ly  as  a  company  to  get  all  the  money  there  is  in  the  water  that 
they  furnish.  So  they  charge  for  the  water  in  advance.  The  fanner 
must  raise  that  money  for  tViei  ^^tei  before  he  has  raised  anything* 
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Tbeu  he  alone  takes  tlie  chances  of  getting  what  he  has  paid  for  it. 
The  result  of  it  is  that  in  more  than  half  the  cases  the  man  is  at  a 
I088  five  years  out  of  every  ten.  For  the  last  twelve  years  there  is 
scarcely  a  question  that  the  average  farmer — not  the  exceptional 
farmer,  but  the  average  farmer — has  been  going  down  hill  financially 
from  such  causes  as  these.  The  water  Kupi)ly  is  sure  to  be  decreased, 
not  alone  from  natural  causes,  but  from  the  cupidity  of  the  company 
controlling  the  ditch,  in  continually  extending  its  area  and  selling 
water  that  it  can  not  deliver,  even  though  there  should  beaiioodin  the 
stream.  So  that  20,000,  or  40,000,  or  100,000  acres  are  added  to  the 
area  which  a  given  ditch  is  supposed  to  irrigate  at  first  and  the  others 
then  must  prorate.  The  result  is  that  every  man  under  the  ditch  is 
put  to  his  trumps  to  get  what  he  pays  for.  The  farmer  you  see  has  to 
pay  in  advance ;  the  ditch  company  sells  what  it  can  not  deliver.  But 
in  any  event  it  gets  the  money.  The  result  of  that  is  there  is  a  great 
deal  of  so  called  stealing  of  water.  The  farmer's  family  is  dependent  on 
the  crop  he  raises.  He  must  have  his  crop  or  else  his  family  will  have 
to  go  naked  or  in  rags.  Yet  the  water  is  scarce.  The  company  has 
prorated  it  along  the  line  and  the  cupidity  of  every  farmer  is  roused 
to  obtain  a  supi)ort  for  his  wife  and  his  children.  That  is  the  history 
of  all  the  old  settled  portions  and  largely  so  already  in  the  newly  set- 
tled parts  of  the  state. 

That  conflict  rises  higher  and  higher  as  time  goes  on.  It  is  the  farmer 
as  against  the  man  who  has  put  his  money  fnto  the  ditch.  It  is  not  the 
farmer  attempting  to  defeat  the  just  result  of  cajntal.  The  question 
lor  him  is  as  to  the  livelihood  of  his  family.  He  needs  to  curtail  the 
ability  of  the  corporation  to  do  him  harm,  as  it  does  when  it  contracts 
to  sell  water  it  can  not  deliver.  The  quarrel  has  grown  each  succeed- 
ing year.  So  that  the  great  question  with  us  in  Colorado  is  the  way 
these  ditches  shall  be  managed.  If  it  be  left  as  at  present,  it  goes 
against  the  farmer,  because  he  must  devote  his  whole  time  digging  in 
the  soil  and  distributing  the  water  he  gets  in  order  that  he  may  be 
able  to  obtain  a  crop.  His  entire  time  and  attention  is  absorbed  in  that 
80  that  the  political  aspects  and  the  more  general  features  of  the  mat- 
ter, such  as  the  manipulation  of  legislatures,  has  gone  by  the  board. 
The  ditch  companies  haye  their  agents,  plenty  ot  them,  all  round  the 
legislature.  There  is  not  on  the  statute  books  of  Colorado  to-day  mor(», 
than  one  law  that  fixes  a  penalty  for  the  ditch  company  if  it  oppresses 
ail  individual  who  is  using  water.  To  get  that  law  passed,  the  farmers 
of  the  State  turned  out  and  labored  all  winter  long,  going  hungry  and 
scantily  clothed  during  that  session  of  the  legislature  in  order  to  g<^.t  it 
through.  They  finally  succeeded  on  the  last  day  of  the  session.  While 
the  penalties  have  been  fixed  higher  and  higher  by  each  succeeding 
legislature  against  the  men  who  violate  any  of  the  rights  of  the  ditch 
company,  the  ditch  company  is  making  his  necessity  the  pretext  for 
having  that  water.  Still  the  penalty  is  increased  and  his  necessity  in- 
creases. The  companies  have  got  the  penalties  all  upon  him.  He  has 
no  recourse  upon  the  company  when  they  fail  to  pertorm  their  part  of 
the  contract. 

So  the  farmers  pretty  generally — I  am  associated  with  them  in  three 
or  four  organizations — have  come  to  the  conclusion  that  there  must  be 
a  radical  change  in  the  control  and  management  of  the  water.  Most  of 
them  approve  of  State  ownership.  They  take  the  model  of  the  United 
States  Government  in  controlling  the  delivery  of  the  mails,  which  is  the 
best  possible  service  at  the  least  possible  expense.  The  Government 
ID  some  form,  whether  the  United  States  GovetumeiTLt,  ot  ^iXi^'^Xax^  ^<^n« 
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eninient,  should  control  the  water.  Whether  any  given  territory  Bbonld 
be  segregated  into  water  districts,  of  be  controlled  as  a  whole,  is  a  mat- 
ter of  detail.  The  point  is  that  the  water,  as  far  as  it  goe8,Blia]lbe 
justly  distributed  by  men  who  have  no  financial  interest  at  stake;  men 
who  are  simply  there  for  the  sake  of  the  service  they  are  to  perform. 
That  would  be  the  consensus  of  opinion  in  this  State  as  to  the  delivery 
of  the  water  to  the  farmers. 

Senator  Jones.  Have  you  not  got  State  officers  already  to  do  that ! 

Mr.  Booth.  Yes;  but  they  have  no  control  of  the  delivery  of  the 
water  to  the  individual  farmer.  They  only  control  the  head-gates  of 
the  ditches.  The  individual  farmer  is  dependent  upon  the  he^-gat«8 
of  his  ditch. 

Senator  Jones.  It  seems  to  me  that  your  difficulty  is  not  so  much 
with  the  distribution  of  the  water  as  with  the  prior  management,  or 
mismanagement,  of  the  company. 

Mr.  Booth.  The  difficulty  is  that  the  companies  are  endeavoring  to 
g«  t  all  the  money  they  can  out  of  it.  Somebody  should  see  that  each 
clitch  is  sui)plied  with  its  pro])er  proportion  of  the  water.  Somebody 
should  go  down  and  see  that  each  head-gate  and  lateral  is  properly 
raised  and  lowered.  It  can  never  be  properly  done  as  long  as  there  is 
a  financial  interest  in  it,  because,  like  other  business  matters, heart  never 
enters  into  the  distribution  of  water.  These  companies  are  not  governed 
by  the  desire  to  do  right;  they  are  only  governed  by  that  which  pays 
best.  This  is  accom])lished  by  delivering  the  least  water  for  the  most 
money  that  is  possible.  Hence  the  quarrel.  It  has  been  proposed  here 
in  Colorado  that  the  State  should  own  every  ditch  and  all  the  laterals; 
should  control  every  outlet  in  every  ditch  from  beginning  to  end,  and 
see  to  it  that  the  water  be  distributed  according  to  the  land  that  is  under 
cuitivation.  It  has  been  heretofore,  and  is  to-day,  attempted  to  hold 
so  called  water  rights  as  independent  and  separate  things  from  the  use 
of  the  water  on  the  land.  The  ditch  owners  assume  to  say,  "We  will  sell 
you  a  water  right  and  give  you  a  piece  of  paper  " — an  alleged  deed  show- 
ing that  that  is  your  right.  Yet  a  man  may  sell  out  the  land  to  anoth^ 
who  is  ignorant  of  the  water  laws,  and  the  second  purchaser  is  thereby 
left  without  water,  in  fact,  it  has  been  so  arranged  that  a  man  has  had 
to  pay  twice  for  those  so-called  water  rights,  in  first  buying  outright 
and  in  after  buying  over  again  from  the  same  company.  But  worse 
than  that,  the  buying  of  any  water  right  at  all  is  i)aying  a  company 
that  has  really  done  nothing. 

The  constitution  of  Colorado  declares  that  the  water  is  dedicated  to 
the  use  of  the  people.  The  doctrine,  as  I  conceive  it,  should  be  that 
when  a  piece  of  land  is  once  cultivated  with  water,  the  State  is  inter- 
ested in  seeing  that  it  should  never  be  dei)rived  thereof.  Of  course, 
everything  should  be  done  to  compel  the  economy  of  water.  While  a 
man's  selfishness  impels  him  to  get  all  the  water  he  can,  there  is  but 
one  way  to  prevent  a  large  waste.  If  the  water  were  measured  accn- 
rately  to  each  man  as  he  uses  it,  and  at  the  end  of  the  season  it  were 
ascertained  what  quantity  he  had  actually  used,  then  he  would  pay  for 
the  actual  amount  used.  In  that  case  the  question  for  him  to  decide 
is,  "  How  much  does  my  crop  actually  need  ?"  He  would  at  once  cease 
to  waste  the  water.  In  other  words,  the  duty  of  water  would  probably 
be  increased  to  at  least  twice  the  amount  at  present.  If  the  State  had 
the  matter  under  control  so  that  the  consumer  would  pay  for  what  he 
actually  used  at  the  time  he  paid  his  taxes,  there  would  soon  be  aui- 
versal  satisfaction  with  the  system  of  water  distribution. 

The  Chairman.  How  wovxlOi  >f o\\  ^ejt  control  of  those  private  rights 
— buy  them  up  ? 
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Mr.  Booth.  Even  if  the  State  bought  them,  it  would  simply  give  the 
private  company  a  proper  return  for  their  money.  But  that  should  not  in- 
clude watered  stock.  The  firstdividendsofoneditch  built  here  brought  in 
the  firstyear  60  percent,  of  the  actual  cost  of  the  ditch.  One  of  the  stock- 
holders said,  "  The  farmers  can  never  stand  00  per  cent"  So  they  went 
to  work  and  increased  the  stock,  and  the  next  year  it  was  but  30  per 
cent,  profit.  They  then  said,  "  Tbe  farmers  never  can  stand  30  per  cent.," 
so  they  increased  the  stock  again.  That  time  they  got  it  down  to  12^ 
per  cent,  profit  and  next  year  it  increased  again.  Then  1  believe 
they  got  it  down  to  8  per  cent. 

Mr.  Stanger.  Did  they  not  build  additional  laterals'? 

Mr.  Booth.  They  now  say  that  under  that  ditch  ''our  stock  is  only 
paying  8  per  cent,  now."  But  the  stock  is  eifrht  times  as  great  as  it 
was  and  is  eight  times  what  the  stock  would  be  if  the  State  had  it.  If 
the  State  took  control,  it  should  not  pay  that  ditcb  company  eight 
times  what  its  works  actually  cost  and  give  it  all  of  these  profits  for 
all  those  past  years.  There  should  be  a  just  estimate  put  on  what  it 
would  cost  to  build  that  ditch  to  day.  Pay  them  their  full  value  for  all 
they  have,  let  the  past  robbery  go,  and  pre\»ent  their  future  robbery. 
That's  my  proposition. 

Mr.  Stangeb.  Do  you  know  personally  of  any  ditch  company  that 
has  got  rich? 

Mr.  Booth.  No,  I  do  not  know  of  any  ditch  companies  that  have 
got  rich,  but  I  know  a  good  many  individuals  in  ditch  (»>ompanies  who 
have  got  rich.  The  crying  need  of  this  country  is  State  control  of  the 
water,  rather  than  any  increase  in  the  number  of  ditches.  If  reser- 
voirs are  to  be  built  to  improve  the  supply  of  water  in  the  ditches,  it 
becomes  necessary  to  see  that  the  persons  using  the  water  have  the  ad- 
vantage of  it  instead  of  making  it  another  means  of  increasing  the 
wealth  of  the  few.  A  man  who  has  40acres  of  land  should  not  be  confined 
to  that  quantity  of  water  that  will  just  enable  him  to  pay  interest  to 
the  money  leaner.  The  fact  is,  that  the  prosperity  of  the  country  de- 
pends more  on  the  number  of  men  who  are  prosperous  in  it  than  on  the 
few  that  are  prosperous  in  it. 

Senator  Jones.  What  is  your  idea  of  the  changes  that  ought  to  be 
made  in  the  homestead  law  ? 

Mr.  Booth.  In  this  section  of  the  country  if  the  Government  will 
guaranty  the  water  to  a  man,  I  would  say  that  80  acres  is  of  more 
value  to  him  than  160  acres  in  a  country  where  they  depend  on  rain- 
fall. 

Senator  Jones.  Suppose  the  Government  would  not  undertake  any- 
thing about  the  water  f 

Mr.  Booth.  Then  I  think  the  homestead  law  should  be  left  as  it  is. 
But  if  the  Government  would  provide  means  by  which  water  would  be 
put  on  the  land,  it  might  be  desirable  to  reduce  the  number  of  acres  a 
man  may  have.  It  has  been  suggested,  and  I  think  it  will  be  nothing 
but  fair,  that  the  Government  give  to  the  States  lying  in  the  arid 
region  the  unreclaimed  lands  that  now  belong  to  the  nation,  binding 
the  State  to  use  all  that  land  for  actual  settlement  as  it  is  made  fertile. 
Then  if  the  General  Government  wishes  compensation,  the  State  can 
pay  back  to  it  a  certain  amount. 

Senator  Jones.  Why  would  it  not  be  just  as  well  for  the  Government 
to  give  the  land  to  the  settlers  instead  of  to  the  States  for  that  purpose  ? 

Mr.  Booth.  The  only  difference  would  be  that  the  State  administra- 
tion would  be  nearer  home  and  would  plan  the  turther  develojiment  of 
the  inigating  system  more  rapidly  than  the  GovernniGnt  N<fou\(V. 
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The  Chairman.  Will  you  luiuie  au  iiistauce  whei*e  any  State  having 
public  lands  donated  tx>  it  for  any  purpose  has  administered  them  well f 

Mr.  Booth.  No,  I  am  sorry  to  say  I  can  not ;  from  the  swamp  lands 
of  Wisconsin  all  the  way  through. 

Senator  Jones.  I  see  no  advantage  to  the  State  in  giving  it  the 
desert  lauds  uuless  it  be  allowed  to  dispose  of  them  as  it  pleases.  It  is 
one  thing  to  give  the  lands  to  the  State  and  let  the  State  give  them  to 
people  under  mortgage.  It  is  another  thing  to  give  the  lands,  the  State 
being  bound  to  give  them  to  some  one  else  under  condition. 

Mr.  Booth.  The  population  would  thereby  be  guarantied. 

Senator  Jones.  The  Government  is  guarantying  as  it  is.  It  is 
ready  to  give  lands  to  the  people,  and  the  State  can  not  do  it  any  faster. 

Mr.  Booth.  Yes;  the  State  would  use  the  increased  value  of  the  land 
in  order  to  put  under  cultivation  more  land  and  to  build  those  reser- 
voirs and  ditches. 

Senator  Jones.  You  mean  tax  it  with  a  debt? 

Mr.  Booth.  No;  that  would  not  make  a  debt.  For  instance,  if  the 
lands  wcfre  sold  in  a  certain  district  to  actual  users  of  water  the  pro- 
ceeds of  those  sales  would  then  be  turned  over  to  another  district. 

Senator  Jones.  You  are  in  favor,  then,  of  the  States  selling  the  landst 

Mr.  Booth.  Yes. 

Senator  Jones.  Not  giving  them  away  ? 

Mr.  Booth.  Not  giving  them  away,  unless  it  be  for  the  parpose  of 
develojiment. 

Senator  Jones.  That  is  another  question;  whether  it  is  better  to  sell 
the  public  lands  or  give  them  away  ? 

Mr.  Booth.  As  it  is  now  the  State  gives  160  acres  to  the  individual, 
and  he  turns  around  and  gives  the  ditch  company  the  very  money  that 
we  want  the  State  to  have  in  order  to  develop  the  ditch. 

The  Chairman.  In  other  words,  you  want  the  State  to  become  the 
grand  ditch  company  ? 

Mr.  Booth.  Either  the  whole  State  or  its  subdivisions.  I  think  the 
farmers,  as  a  whole,  favor  the  whole  State  controlling  it. 

There  is  another  feature  I  would  like  to  mention.  There  are  new 
ditches  being  taken  out  without  any  prospect  of  water  during  the  time 
it  is  needed  for  irrigation,  but  in  which  there  is  plenty  of  water  flowing, 
when  it  is  not  used  for  irrigation.  A  man  comes  along  to  take  up  a 
homestead,  and  they  say  here  is  a  ditch  to  supply  you  with  water.  He 
does  not  wait  until  it  is  dry.  He  goes  on  and  invests  the  last  dollar  he 
has  in  that  homestead,  and  gets  absolutely  no  show  whatever  for  water. 
It  should  be  within  the  power  of  the  State  to  say,  when  the  waters  of » 
given  stream  are  exhausted,  and  prevent  the  further  building  of  ditches 
under  such  circumstances,  because  there  will  be  thousands  of  men  de- 
ceived by  the  over-building  of  ditches  where  there  is  no  constant  water 
supply. 

Mr.  Stanger.  Are  those  extensions  of  ditches  that  yon  spea>k  of  the* 
oretical  or  actual  f 

Mr.  Booth.  They  are  actual. 

Mr.  Stanger.  Will  you  give  instances  f 

Mr.  Booth.  I  would  i)refer  not  to  do  so,  as  there  are  persons  in  the 
room  here  that  would  be  pretty  sure  to  be  hurt.  There  are  many  casrt 
I  know  of  in  which  extensions  of  the  ditches  have  been  made  on  the 
lower  end  where  they  have  compelled  those  above  who  have  invested 
their  all  to  go  scant  of  water  and  let  the  others  below  have  a  still  scantier 
supply. 


•-■ " 
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STATEMEirr  OF.  ROYAL  A.  SOUTHWORTH. 

The  Chairman.  Where  do  you  reside? 

Mr.  SouTHWORTH.  In  Colorado,  12  or  14  miles  from  Deuver,  down 
the  river. 

The  Chairman.  Have  you  beeu  engaged  iu  the  business  of  irrigating 
land  ? 

Mr.  Southworth.  Yes. 

The  Chairman.  State  anything  new  in  this  inquiry  that  you  know  of. 

IMr.  Sotjthworth.  I  suppose  the  object  of  your  committee  is  to  learn 
facts! 

The  Chairman.  Yes;  give  us  any  facts  that  you  may  have. 

Mr.  Southworth.  The  question  is  whether  the  Government  could 
make  profitable  use  of  some  outlay  liere  in  conserving  the  water.  I  am  a 
practical  farmer,  having  been  farming  for  fourteen  years.  In  that  time 
I  have  been  connected  with  various  farmers'  organizations,  and  I  have 
been  pretty  nearly  all  over  this  State.  I  am  familiar  with  the  practical 
use  of  water.  Unless  the  waters  that  are  annually  going  to  waste  now 
are  conserved  in  some  way,  fully  25  per  cent,  of  the  people  now  engaged 
in  farming  over  the  divide  here,  north  as  far  as  the  Wyoming  line,  will 
have  to  leave.  They  have  already  paid  for  their  alleged  water  rights, 
but  the  water  does  not  come  with  the  paper  water-right. 

Speaking  of  the  prosperity  of  the  farmers  I  know  that  many  farms 
are  trust-deeded,  and  not  altogether  for  farm  machinery  either.  Of 
course  the  agricultural  implement  man  has  a  strong  hold  on  the  farmers, 
but  the  ditch  monopolist  of  Colorado  have  a  much  stronger  hold.  The 
ditch  companies  are  drawing  good  interest.  I  know  one  ditch  in  which 
twenty-seven  farmers  have  be'en  closed  down  because  of  trust  deeds  for 
water  rights. 

Senator  Jones.  They  were  unable  to  pay  for  the  rights  ? 

Mr.  Southworth.  They  were  unable  to  pay  the  interest  on  the  trust 
deeds  that  paid  for  the  rights.  The  rights  liad  been  paid  for.  I  know 
other  instances  where  peoi)le  had  to  leave  their  farms  where  they  had 
even  paid  for  the  water  rights  and  could  not  get  the  water. 

Senator  Jones.  Why  ? 

Mr.  Southworth.  The  companies  change  hands  from  one  to  another. 
They  bond  a  ditch,  for  instance,  and  the  ditch  is  sold  to  another  company, 
and  the  new  company  is  not  going  to  ])ut  out  the  money  necessary  to 
run  the  ditch,  claiming  that  tiiey  will  only  put  out  the  money  necessary 
to  repair  the  ditch.  This  is  done  when  the  farmers  have  in  their  con- 
tracts the  clause  that  they  will  only  i)ay  a  certain  figure  per  year,  ami 
no  more.  Then  they  say  '^  if  you  do  not  permit  assessments  to  be  raised 
we  will  not  permit  you  to  have  any  more  water."  I  believe  this  land  is 
going  to  be  used  some  day  and  that  it  will  not  be  allowed  to  lie  idle,  but 
we  want  it  put  in  such  shape  that  whatever  expense  the  Government  is 
at,  the  people  will  get  the  benefit,  and  that  the  men  who  till  the  farms 
may  not  have  to  pay  interest  to  somebody  else  for  handling  it. 

With  regard  to  the  watering  of  stock  I  have  a  word  to  say.  I  am 
nnder  a  ditch  that  I  helped  to  build.  That  ditch  is  watered  at  a  great 
deal  more  than  has  been  stated  here.  That  ditch  cost  only  $30  a  share 
and  is  selling  at  $300  a  share.  They  profess  to  give  a  certain  number 
of  inches,  but  they  do  not  do  it.  Men  have  lived  near  me  who  have 
worked  for  years  and  years  and  struggled  hard,  and  have  finally  had  to 
give  up.    This  thing  has  gone  far  enough  iu  this  State.    The  farmers 
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are  willing  to  pay  a  reasoniible  price.  The  ditches  have  been  built  at 
an  average  cost  of  $2  or  $2.50  an  acre  and  the  farmers  under  the  water- 
right  system  have  to  pay  $10  an  acre  and  then  do  not  get  the  water. 
We  can  grow  crops  here  and  the  crops  that  we  do  grow  are  of  a  better 
quality  than  those  of  any  State  I  have  lived  in  in  the  East,  as  Michigau 
and  Illinois,  in  both  of  which  States  I  have  farmed.  While  we  can 
raise  better  wheat,  oats,  and  barley,  it  costs  us  considerable  to  grow  it 
Many  of  our  farmers  sell  their  crops  for  less  than  it  costs  to  grow  them. 
The  farmers  therefore  are  going  constantly  down  hill.  The  price  of 
water  has  been  going  up  while  the  prices  of  the  crops  have  been  going 
down.  So  if  you  now  find  a  farmer  that  is  prosperous  he  is  making  his 
money  on  something  other  than  hi$  farm.  Besides  they  think  that  if 
there  is  to  be  any  speculation  in  land  they  ought  to  be  allowed  to 
speculate  in  lands  as  well  as  the  companies  that  own  40,000  or  50,000 
acres. 

The  Chairman.  Would  you  make  any  change  in  the  homestead  law ! 

Mr.  SouTHWORTH.  I  have  arrived  at  this  conclusion  after  farming 
for  many  years.  I  have  several  times  40  acres  myself  and  it  is  near 
this  city,  but  it  is  a  drag  to  me.  The  question  is,  why  should  not  a 
farmer  be  able  to  pay  his  help  as  well  as  any  other  man  !  Still,  they 
can  not  do  it. 

The  Chairman.  Are  you  familiar  with  the  region  of  country  between 
the  Platte  and  the  Arkansas — those  plains  that  have  no  running  streams 
in  the  dry  season  ? 

Mr.  SouTHWORTH.  Yes,  I  have  been  all  over  that  country  consider- 
ably. 

The  Chairman.  What  are  the  opportunities  there  for  the  storage 
of  the  storm-waters  ? 

Mr.  SOUTHWORTH.  There  are  many  opportunities  for  the  storage  of 
water.  On  the  question  of  storage  my  opinion  is  that  the  proper  place 
to  commence  would  be  at  the  heads  of  the  streams,  and  to  store  there 
all  that  could  be  stored  where  you  can  find  a  place.  If  you  find  a  place 
in  the  mountains,  that  is  the  place  to  begin  with,  because  in  storing 
there  you  help  all  the  people  below. 

The  Chairman.  And  there  is  less  evaporation  there? 

Mr.  SOUTHWORTH.  Yes ;  and  the  higher  up  you  get  the  reservoir  the 
more  people  it  will  help. 

The  Chairman.  Do  you  think  the  area  of  the  farming  lands  can  be 
extended  on  the  Platte  beyond  the  lands  now  under  ditches! 

Mr.  SOUTHWORTH.  In  time  it  can  be;  only,  however,  under  State 
and  not  under  corporation  control.  If  you  will  let  the  State  do  it,  when 
a  farmer  comes  in  in  the  fall  and  pays  his  taxes  for  the  county  govern- 
ment he  pays  also  for  the  water,  not  for  the  quantity  he  thought  he 
might  want  to  use,  but  for  what  he  actually  used.  As  it  is,  he  has  to 
pay  in  the  spring  in  advance  oftentimes  for  what  he  will  not  use  at  all 

Senator  Jones.  You  think,  then,  it  would  be  better  for  farmers  to  get 
their  water  year  by  year  ? 

Mr.  SOUTHWORTH.  Yes.  There  is  nothing  in  this  water-right  business 
except  robbery.    We  can  bring  plenty  of  facts  to  prove  it. 

The  Chairman.  How  would  it  do  for  the  farmers  to  build  their  own 
ditches  ? 

Mr.  SOUTHWORTH,  The  place  where  that  plan  is  adopted  here  is  the 
only  place  in  Colorado  where  the  farmers  are  prosperous. 

Senator  Jones.  Why  can  you  not  all  do  that! 

Mr.  SOUTHWORTH.  The  corporations  have  got  ahead  of  us  and  h»T9 
bought  up  all  the  places. 
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Senator  Jones.  There  is  a  law-  making  power  in  every  State. 

Mr.  SouTHWORTH.  Tlie  farmers  tried  to  get  something  last  winter 
whereby  they  might  bring  the  corporittions  tc  time  or  punish  a  corpora- 
tion for  selling  water  away  from  them.  But  they  can  not  do  it.  Cor- 
porations steal  our  water.  They  have  burnt  up  thousands  of  trees  and 
thousands  of  acres  of  alfalfa. 

Senator  Jones.  It  seems  to  me  that  the  people  of  Colorado  ou^ht  to 
be  able  to  elect  people  to  represent  them. 

Mr.  SouTHWORTH.  We  do  not  have  time  to  pull  wires. 

Senator  Jones.  There  are  as  many  farmers  as  there  are  ditch  owners, 
at  least. 

Mr.  SOUTHWORTH.  Yes ;  but  when  you  put  the  djtch  owners  and 
railroaders  together  they  can  outwind  us. 

The  CHA1RMA.N.  You  think  where  communities  own  the  water  and 
manage  it  themselves  they  have  prospered  I 

Mr.  SOUTHWORTH.  Yes ;  they  may  have  occasional  hard  times  when 
the  water  is  not  to  be  had  at  all,  but  they  are  the  only  farmers  that  have 
prospered  within  the  arid  section. 

STATEMENT  OF  W.  E.  ALEXAITDEB,  OF  DENVER. 

The  Chairman.  What  is  your  occupation? 

Mr.  Alexander.  I  am  in  the  real  estate  business. 

The  Chairman.  Have  you  given  attention  to  the  storage  of  water? 

Mr.  Alexander.  I  represent  a  company  that  is  about  to  begin  opera- 
tions next  week.  It  is  in  Cherry  Creek  Caiion,  about  30  miles  south  of 
Denver. 

The  Ohairmajj.  What  kind'of  stream  is  Cherry  Creek? 

Mr.  Alexander.  It  is  usually  a  dry  creek,  and  it  is  for  the  purpose 
of  saving  the  flood  waters  that  this  enterprise  is  undertaken. 

The  Chairman.  What  is  the  name  of  the  mjip  you  present  ? 

Mr.  Alexander.  It  is  called  the  *'  map  of  the  Denver  Eeservoir  and 
Canal  Company ;  reservoir  site,  Douglas  County,  Colo." 

The  Chairman.  What  is  your  proposition  ? 

Mr.  Alexander.  To  dam  up  this  Cherry  Creek  Canon,  take  them  off 
through  a  ditch  and  save  the  waters.    We  have  our  surveys  made. 

The  Chairman.  Is  Cherry  Creek  used  for  irrigating  purposes? 

Mr.  Alexander.  There  are  some  ditches  from  it. 

The  Chairman.  You  propose  to  take  the  flood- waters  ? 

Mr.  Alexander.  Yes. 

The  Chairman.  How  much  do  you  expect  to  get? 

Mr.  Alexander.  Probably  250,000,000  cubic  feet. 

ThB  Chairman.  Is  there  flood- water  enough  for  that  purpose  ? 

Mr.  Alexander.  The  reservoir  will  hold  that  much. 

The  Chairman.  Is  there  probably  flood- water  enough  to  fill  it? 

Mr.  Alexander.  There  is  probably  enough  to  fill  it  four  times  a 
year. 

The  Chairman.  How  much  will  you  be  likely  to  irrigate  ? 

Mr.  Alexander.  Thirty  thousand  acres. 

The  Chairman.  At  what  cost  ? 

Mr.  Alexander.  The  reservoir  and  ditch  will  probably  cost  $160,000 
to  $200,000. 

The  Chairman.  That  is  $3  or  $4  an  acre  ? 

Mr.  Alexander.  Yes ;  of  course  that  is  only  an  estimate.  Before 
we  eaa  get  through  it  will  probably  cost  more  than  that. 
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The  Chairman.  Do  you  think  you  can  do  it  for  $5  an  acret 

Mr.  Alexander.  Yes.  I  have  here  a  map  of  the  land  to  be  irrigated 
by  the  reservoir.  Here  are  the  plans  of  the  dam  which  we  intend  to 
build  so  that  it  will  not  wash  away. 

The  Chairman.  Are  you  going  to  build  it  of  masonry  1 

Mr.  Alexander.  Yesj  all  solid  masonry  and  concrete. 
.    Senator  Jones.  How  much  land  is  it  intended  to  be  irrigated  by 
this? 

Mr.  Alexander.  Probably  from  30,000  to  35,000  acres.  I  can  far- 
nish  you  a  JftiU  set  of  those  maps  and  plans.  We  are  going  to  cut 
that  land  up  into  40-acre  tracts.    We  own  about  60,000  acres. 

Senator  Jones.  Are  you  going  to  sell  the  water-right  with  it,  so  that 
the  people  are  going  to  have  the  dam  when  it  is  done? 

Mr.  Alexander.  Yes. 

Senator  Jones.  You  are  not  going  to  continue  a  water  company,  but 
will  let  the  people  have  it  7 

Mr.  Alexander.  Yes.  But  it  will  be,  of  course,  a  benefit  to  the 
ditch  company.  The  State  was  offered  the  chance  to  build  this  but  it 
would  not  do  it.  The  legislature  would  not  pass  the  bill  that  gave 
them  the  chance.  So  we  took  it  up  and  propose  to  do  it  ourselves. 
That  is  the  only  chance  for  this  country  to  have  the  water  properly 
utilized. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the 
country  If 

Mr.  Alexander.  Yes. 

Senator  Jones.  Do  you  think  that  the  opportunities  for  reservoirs 
are  extensive  ? 

Mr.  Alexander.  Yes ;  there  are  many  that  I  know  of.  We  have 
an  immense  water-shed  there;  probably  200  square  miles. 


STATEMENT  OF  BOBEBT  G.  DILL. 

The  Chairman.  Have  you  given  any  attention  to  the  subject  of  irri- 
gation? 

Mr.  Dill.  I  have. 

The  Chairman.  Are  you  a  farmer? 

Mr.  Dill.  No. 

The  Chairman.  What  is  your  occupation? 

Mr.  Dill.  I  am  now  a  printer,  but  have  been  in  the  Government 
surveys,  and  have  been  all  over  the  Arkansas  Valley  from  one  end  to 
the  other. 

The  Chairman.  What  do  you  think  of  the  Arkansas  Valley  in  refer- 
ence to  opportunities  for  storage?  We  have  a  description  of  the  upper 
Arkansas  from  Leadville  here,  but  we  would  like  to  have  a  description 
of  the  lower  Arkansas  Valley. 

Mr.  Dill.  My  occupation  at  the  time  I  was  in  the  service  of  the  Inte- 
rior Department  took  me  from  Pueblo  to  the  State  line  and  down  into 
Kansas  very  frequently.  My  belief  is  that  in  that  section  of  country) 
with  a  proper  system  of  canals  and  storage  reservoirs,  almost  the  entire 
basin  on  the  north  side  of  Arkansas  Eiver  can  be  irrigated. 

The  Chairman.  How  far  down  ? 

Mr.  Dill.  As  far  as  the  State  line. 

The  Chairman.  How  is  it  beyond  the  State  line  ?  Is  there  no  water 
left  for  Kansas? 

Mr.  Dill.  My  observation  as  a  newspaper  man  has  led  me  to  believe^ 
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at  any  rate,  that  the  water  finds  its  way  back  to  the  river.  1  was  here 
when  Greeley  had  ouly  one  canal  and  it  now  has  four.  The  one  canal 
exhausted  the  Cache  la  Poudre,  and  that  stream  now  supplies  four. 

The  Chairman.  You  think  there  will  be  a  supply  for  Kansas  after 
enough  is  taken  out  for  Colorado? 

Mr.  Dill.  Yes. 

The  Chairman.  In  laying  out  their  ditches  some  of  the  schemes  pre- 
sented to  us  contemplate  the  construction  of  reservoirs  along  the  line. 
Have  you  been  on  the  divide  between  the  Platte  and  Arkansas  f 

Mr.  Dill.  Yes ;  all  through  it. 

The  Chairman.  What  are  the  ojiportunities  for  storm-water  res- 
ervoirs ? 

Mr.  Dill.  They  are  frequent^  The  only  ones  1  can  testify  to  are 
those  that  occurred  to  me  in  surveying  Government  land.  Of  course, 
we  frequently  came  to  depressions  and  had  to  make  calculations.  I 
have  not  surveyed  much  above  Pueblo  but  have  been  over  the  ground, 
and  from  the  mouth  of  the  Canon  to  the  State  line  there  are  many  nat- 
ural depressions  that  can  be  inclosed  at  the  lower  end  with  very  little 
labor,  but  it  needs  a  canal  the  entire  length. 

The  Chairman.  A  canal  to  take  water  from  the  Arkansas  River  ? 

Mr.  Dill.  Yes,  and  along  the  divide. 

The  Chairman.  They  might  be  supplied  by  storm-water  ? 

Mr.  Dill.  Yes  j  there  are  frequent  storms  there,  on  the  south  side  of 
the  river  particularly,  but  the  opportunities  are  fewer  there  because  the 
ground  on  the  south  side  of  the  Arkansas  River,  from  Trinidad  to  the 
State  line,  is  broken  up  into  canons  from  150  to  350  feet  down  to  prairie. 
There  is  one  place  where  you  could  inclose  600  acres  but  there  is  no 
land  to  irrigate. 

The  Chairman.  Have  you  ever  been  a  practical  farmer  ? 

Mr.  Dill.  To  some  extent,  in  Pennsylvania. 

The  Chadiman.  T  mean  have  you  farmed  here  ? 

Mr.  Dill.  No. 

The  Chairman.  Is  there  anything  further  you  would  like  to  sug- 
gest ? 

Mr.  Dill.  The  only  general  idea  that  I  got  when  I  was  engaged  in 
surveying  in  that  country  was,  that  a  canal  from  the  mouth  of  the  Ar- 
kansas down  to  the  State  line  would  irrigate,  with  proper  storage  res- 
ervoirs, the  entire  country  down  to  the  Arkansas  River  without  materi- 
ally interfering  with  the  Arkansas  itself.  On  the  south  side  of  the 
river  there  would  be  frequent  opportunities.  They  are  not  so  frequent 
until  you  get  down  to  the  Kansas  line,  and  then  there  would  be  about 
equal  opportunities. 


STATEMENT  OE  PLATT  EOGERS. 

The  Chairman.  You  have  given  considerable  attention  to  the  laws 
regulating  the  use  of  water  ? 

Mr.  Rogers.  Somewhat. 

The  Chairman.  And  to  irrigation? 

Mr.  Rogers.  Yes. 

The  Chairman.  Speak  to  the  committee  of  these  subjects  in  any  di- 
rection in  which  you  may  feel  interested. 

Mr.  Rogers.  There  is  hardly  much  that  I  could  add  in  a  legal  way 
to  enlighten  the  committee,  but  it  has  occurred  to  me  that  there  are 
some  roles  of  law  in  this  State  that  might  have  influence  in  carrying 
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out  this  scbeme  of  reservoirs.  The  statutes  of  Colorado  aBd  tiie  de- 
cisions of  the  courts  take  tbe  position  that  a  ditch  owner  is  notfaiag 
more  or  less  than  a  common  carrier,  and  that  he  is  simply  entitled  to 
make  a  charge  for  the  carriage  of  the  water.  In  other  words,  it  is  de- 
clared by  the  constitution  and  enforced  by  repeated  decisions  that  1^ 
water  is  the  common  property  of  the  people  of  the  State,  wid  that 
therefore  it  is  incapable  of  private  appropriation  j  that  it  mast  be  put 
on  the  land  for  the  purpose  of  use,  and  that  the  owners  of  the  ditch 
perform  no  function  excei)t  to  carry  it  from  the  stream  to  the  place 
where  it  is  used.  For  that  they  are  entitled  to  pay,  and  for  nothing 
else.  That  being  so,  the  county  commissioners  are  vested  with  author- 
ity to  fix  the  charges  in  case  there  is  a  difference  between  the  user  and 
supplier  of  water.  In  other  words,  the  rule  already  applied  to  rail- 
roads is  made  to  apply  to  ditches.  I  think  that  in  act>ual  operation 
this  is  an  obstruction  to  the  building  of  ditches  for  the  revenue  to  be 
derived  from  the  ditches  simply  as  such.  My  experience  is  that  the 
large  ditch  companies  in  this  State  have  exx>ected  to  get  their  revenue, 
and  in  fact  have  got  revenue,  from  the  fact  that  they  are  the  owners 
of  large  bodies  of  land  lying  under  the  ditch,  and  that,  save  for  the 
ownership  in  that  laud,  the  ditches  would  have  not  been  coustmcted. 
So  that  if  the  question  were  presented  now  in  respect  to  the  use  of 
large  sums  of  money  for  the  building  of  ditches,  the  right  and  power 
being  in  the  i)eople  or  in  the  county  commissioners,  that  right  and 
power  would  act  as  an  obstruction,  because  the  companies  have  not  the 
right  of  making  such  rates  as  they  think  will  compensate  them  for  the 
construction  of  a  ditch. 

The  Chairman.  What  obstruction  would  it  be  if  it  were  organized 
with  the  view  of  disposing  of  the  water  right  and  of  the  whole  prop- 
erty? 

Mr.  EoaERS.  That  is  the  very  question,  whether  the  courts  would 
allow  that  to  be  done.  The  sui)reme  court  has  practically  said  that 
any  person  that  needs  water  may  have  it  at  rates  to  be  fixed  by  tbe 
county  commissioners,  and  that  he  need  not  take  the  contract.  The 
ditches  being  nevertheleSvS  constructed  the  consumer  of  the  water  will 
not  apply  for  a  contract  when  he  can  apply  for  a  delivery  at  the  rate 
per  annum  that  the  coDimissioners  will  fix. 

The  Chairman.  That  will  not  prevent  people  combining  and  supply- 
ing the  water  themselves. 

Mr.  Rogers.  No.  The  difficulty  is  that  after  all  there  have  been 
those  who  have  not  taken  water  under  the  terms,  and  who,  when  the 
ditch  is  constructed  for  the  first  time,  say  that  they  will  take  it  for  the 
rates  fixed  by  the  county  commissioners. 

The  Chairman.  Is  it  clear  that  the  county  commissioners  will  fix 
rates  that  will  not  be  sufficient  to  pay  for  the  construction  of  the  ditchf 

Mr.  Rogers.  It  is  said  that  they  have  fixed  rates  here  that  will  not 
pay  for  the  construction  of  the  ditch. 

The  Chairman.  Then  how  do  you  reconcile  your  statement  wifli 
those  of  several  persons  here  that  the  ditch  companies  are  charging 
too  much  and  have  a  monopoly  ? 

Mr.  Rogers.  1  do  not  attempt  to  reconcile  the  differing  statements 
of  some  people.  I  would  have  to  reconcile  many  things  that  do  not 
seem  to  conform  to  nature  if  I  had  to  do  that. 

The  Chairman.  Is  there  any  instance  of  the  supervisors  fixing  tbe 
rate? 

Mr.  Rogers.  I  am  told  that  the  rate  fixed  by  the  county  oommis- 
siouers  in  this  county  on  the  High  Line  ditch  is  not  sufficient.    Thie 
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ditch  company,  and  it  is  true  of  all  others,  have  been  able  to  recoup 
themselves  fully  and  amply  by  reason  of  the  increased  value  of  the  land 
that  lay  under  the  ditch  because  they  always  had  the  foresight  to  ac- 
qaire  a  large  body  of  land  under  the  ditch.  I  am  not  stating  this  as 
being  acta>ally  true  but  it  is  a  matter  that  is  current. 

The  Chairman.  Suppose  the  ditch  company  here  should  take  out  a 
ditch  and  should  make  contracts  with  land-owners  suflacient  to  use  the 
water  of  the  ditch,  would  the  supervisors  have  any  authority  to  take  it 
away  flrom  the  parties  who  had  contracted  ? 
Mr.  Rogers,  ^o. 

The  Chairman.  It  will  be  only  when  there  was  a  surplus  f 
Mr.  BoGERS.  Yes,  it  must  be  shown  that  there  is  water  to  be  had. 
The  Chairman.  That  would  only  treat  with  the  surplus  that  had  not 
been  contracted  for  f 
Mr.  Boqers.  That  is  all. 

The  Chairman*  Practically  that  is  not  likely  to  become  a  very  seri- 
ous question  ? 

Mr.  BoaERSw  I  do  not  know  that  it  is ;  because  instances  of  the  build- 
ing of  ditches  by  speculative  companies,  purely  as  such,  has  really  not 
oooorred  in  this  State. 
The  Charman.  Is  it  desirable  that  it  should  I 
Mr.  Rogers.  As  land  is  taken  up  now  it  must  be  done  because  there 
is  not  laud  to  be  had  otherwise. 
The  Chairman.  The  people  have  the  land,  have  they  not! 
Mr.  Rogers.  Yes,  but  these  lands  were  obtained  by  taking  the  land 
of  railroad  companies. 

The  Chairman.  What  is  to  prevent  the  people  from  combining  to 
make  ditches  ? 

Mr.  Rogers.  That  is  another  scheme  entirely.  If  you  should  start 
by  building  a  ditch  without  making  some  arrangement  beforehand,  the 
retorns  on  the  investment  would  not  be  assured. 

The  Chairman.  In  other  words,  if  a  i)erson  should  attempt  to  dig  a 
ditch  and  charge  arbitrary  rates,  the  board  of  supervisors  could  regu- 
late him  and  prevent  a  monopoly  rate  ? 
Mr.  Rogers.  Yes. 
The  Chairman.  Is  not  that  wise  ? 
Mr.  Rogers.  Yes. 

The  Chairman.  I  see  nothing  wrong  about  that. 
Mr.  Rogers.  I  am  simply  showing  that  this  it  is  that  stares  in  the 
&oe  a  purely  speculative  company. 
The  Chairman.  But  it  does  not  affect  the  others  ? 
Mr.  Rogers.  I  do  not  know  that  the  purely  speculative  kind  of  com- 
panies are  coming  in.    This  question  leads  to  this  view  in  my  mind. 
The  difficulty  which  I  see  about  Government  aid  in  the  matter  of  these 
reservoirs  is,  that  you  are  dealing  with  a  commodity  that  is  common 
to  the  entire  body  of  the  people,  and  to  which  different  legal  rules  at- 
tach from  anything  else  with  which  we  have  to  deal.    There  is  no  other 
property  in  this  country  to  which  private  proprietorship  may  not  be 
afl&xed,  except  this  single  element  of  water  for  irrigation,  unless  you 
take  the  public  streams  in  the  State.    You  are,  therefore,  dealing  with 
something  that  all  the  people  have  an  interest  in  and  concerning  which 
yoo  can  not  acquire  a  title.    You  have  to  supply  this  water  at  minimum 
rates.    That  being  true,  the  question  is  whether  you  can  get  a  company 
to  take  the  risk  of  putting  in  the  ditches  upon  a  bare  return  of  their 
money  with  a  low  rate  of  interest. 
The  Ohaibman.  I  hope  there  will  not  be  a  company  in  Colorado  that 
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will  put  in  water  depending  on  speculative  rates.  What  difficulty  does 
that  put  in  the  way  of  the  Government  in  surveying  this  land  for  the  pur- 
pose of  determining  what  land  could  be  irrigated  and  what  not;  tskking 
the  gauge  of  your  rivers,  determining  the  amount  of  rain-falJ  by  exper- 
iment ;  estimating  the  quantity  of  water  you  will  get,  and  then  giving 
out  all  this  information,  any  more  than  there  would  be  in  surveying  it 
for  geological  or  topographical  purposes  ? 

Mr.  EoaEBS.  There  is  nothing  whatever  in  the  way,  but  I  have  not 
shown  you  the  end  to  which  I  was  coming.  It  is  this :  that  on  account  of 
the  small  return  coming  from  ditches  and  reservoirs,  it  is 'doubtful 
whether  companies  will  take  hold  of  these  investments.  All  these 
things  hamper  capital.  1  am  not  speaking  for  capital,  at  all,  because  I 
believe  in  the  declaration  of  our  State  constitution;  but  is  not  the  Gov- 
ernment as  much  interested  in  providing  the  means  by  which  the  water 
is  stored  as  in  getting  at  the  data  by  which  it  may  be  stored  ? 

The  Chairman.  We  have  not  that  question  before  us  yet.  The  Gov- 
ernment has  not  determined  to  do  it. 

Senator  Jones.  You  think  there  is  no  speculative  element  in  the  com- 
panies ?  A  gentleman  testified  here  to-day  who  seems  to  be  intelligent 
and  who  said  he  had  dcoutrol  of  ditches.  He  said  that  his  company  was 
get  $800,000  for  what  cost  them  $300,000.  It  would  seem  to  an  out- 
sider that  that  was  somewhat  speculative. 

Mr.  Rogers.  But  he  had  not  sold  the  water. 

Senator  Jones.  There  certainly  seems  to  be  an  opportunity  for  spec- 
ulation in  that? 

Mr.  EoGEBS.  If  carried  out. 

Senator  Jones.  He  is  carrying  that  out,  is  he  not  ? 

Mr.  EoGEBS.  I  doubt  if  there  is  very  much  land  there  brought  under 
cultivation  at  this  time. 

Senator  Jones.  He  seemed  to  be  pretty  well  satisfied  with  it, 

Mr.  EoGEBS.  There  is  no  question  that  he  should  be  satisfied  with  it, 
if  his  scheme  carries. 

Senator  Jones.  There  was  another  gentleman  testified  here  that  the 
rates  paid  for  water  were  from  $5  to  $10  an  acre.  I  asked  the  cost  of  a 
n  umber  of  the  ditches  and  the  cost  appeared  to  run  from  50  cents  to  $2.50an 
acre,  and  it  seems  to  me  that  there  is  some  opportunity  for  speculation 
in  that  f 

Mr.  Rogers.  Yes ;  but  this  remains  a  fact,  that  they  are  subject  to 
legislative  control  in  respect  to  their  charges,  absolutely,  through  the 
county  commissioners.  I  am  not  saying  anything  pro  or  con  al^ut  it, 
but  these  are  the  la  we. 

Senator  Jones.  I  am  very  glad  they  are. 

Mr.  Rogers.  There  is  no  objection  to  them.  The  constitution  was 
very  wise  in  saying  that  the  water  belonged  to  the  body  of  the  people, 
and  that  it  can  only  be  taken  for  beneficial  purposes.  It  seems  to  me  wise  in 
regulating  the  charges  for  the  transfer  of  water.  But  I  am  discussing  the 
point  whether  men  who  are  looking  for  the  return  of  their  money  will  invest 
in  ditches.  I  am  not  speaking  against  the  justice  of  the  matter  because 
I  think  it  is  right,  but  I  do  not  see  that  capital  will  come  in  to  investiu 
business  of  that  kind. 

The  Chairman.  I  think  it  will  come  in  while  a  man  can  build  a  ditch 
that  is  going  to  cost  $2  an  acre,  of  which  he  can  sell  the  rights  to  the 
land-owners  at  the  rate  of  $C  to  $10  an  acre. 

Mr.  Rogers.  Now  you  are  speaking  of  profits  and  ditches.  Accord- 
ing to  the  statement  of  Mr.  South  worth,  and  the  other  gentlemen  wbo 
testified  on  his  side,  they  would  reduce  the  profits  to  a  minimum.    They 
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organized  a  farmers^  protective  union  to  induce  the  legislature  to  give 
them  practically  the  water  for  nothing. 

The  Chairman.  There  have  been  cases  where  they  went  on  and  dug 
their  ditch  and  sold  the  water  to  the  land-owners  as  they  went  along. 
In  that  case  the  people  will  own  the  land  and  the  ditch.  What  have 
the  legislature  to  do  with  that  ? 

Mr.  Rogers.  Nothing. 

The  Chairman.  Is  not  that  a  pretty  good  scheme  ? 

Mr.  EOGERS.  Yes,  if  you  can  always  develop  that  scheme;  but  I  think 
there  was  only  one  scheme  in  which  that  was  developed. 

The  Chairman.  The  legislature  ought  to  interfere  when  the  land  and 
water  are  divorced  and  an  exorbitant  charge  is  made  for  water. 

Mr.  EoGERS.  But  you  must  remember  that  the  capital  that  goes  into 
ditches  is  not  capital  invested  from  here.  It  is  capital  that  comes  from 
outside.  I  am  not  a  capitalist,  but  I  have  heard  some  who  were  speak 
of  this.  It  is  only  within  a  few  hours  that  I  have  heard  gentlemen  dis- 
cussing this  very  matter,  and  that  was  one  of  the  schemes  that  stood 
in  the  way.  The  county  commissioners'  authority  led  him  to  reject  the 
security,  except  so  far  as  the  land  lying  under  the  ditch  was  concerned. 
Hie  ditch  as  a  ditch  he  entirely  rejected.  There  are  some  other  legal 
questions.  You  suggested  the  situation  of  New  Mexico  and  Kansas. 
To  my  mind  that  is  simply  a  temporary  disarrangement.  The  water 
has  not  yet  found  its  natural  channel  of  seepage,  but  when  the  Eio 
Grande  is  taken  over  the  San  Luis  valley  and  makes,  as  it  will,  the 
reservoir  for  IS'ew  Mexico,  then  they  will  get  their  quantity  of  water, 
because  it  will  be  divided  through  the  proper  irrigating  seasons. 

Senator  Jones.  Have  you  any  facts  to  show  that  *? 

Mr.  EOGERS.  I  think  Mr.  Nettleton  has  facts  to  show  that  at  a  cer- 
tain point  in  the  Eio  Grande  Eiver,  where  the  bed-rock  comes  up,  the 
volume  of  water  is  materially  increased. 

Senator  Jones.  It  might  be  that  it  might  increase  without  becoming 
a  full  volume. 

Mr.  EoOERS.  There  is  a  certain  amount  of  water  that  is  used  up  in 
plant  life  and  the  rest  of  it  must  follow  the  ordinary  law  of  nature. 

Senator  Jones.  And  if  the  plant  life  exhausted  all  the  water,  that 
would  leave  nothing  for  the  Mexicans  f 

Mr.  EoOERS.  The  State  engineers  have  shown  that  300  acres  were 
served  by  1  cubic  foot  of  water,  because  the  water  gets  back  to  the  river. 

Senator  Jones.  That  might  be  accounted  for  in  the  way  you  suggest, 
and  might  be  accounted  for  in  half  a  dozen  other  ways. 

Mr.  EooERS.  There  is  this  other  suggestion,  that  if  these  reservoirs  are 
to  be  built  and  the  Government  is  to  give  its  aid,  even  to  the  extent  of 
making  the  surveys,  I  think  it  might  be  a  wise  i)rovision  (and  I  think 
the  engineers  would  agree  with  me)  to  arrange  that  most  of  the  water 
should  be  used  in  the  ditches  up  the  stream,  not  only  during  the  irrigat- 
ing season,  but  when  the  water  can  be  run  with  safety,  that  is,  when  it 
does  not  freeze,  etc.  We  get  an  enormous  amount  of  water  from  seep- 
age, from  the  effect  of  building  ditches  on  the  high  land. 

Senator  Jones.  You  would  not  increase  the  water  supply? 

Mr.  Sogers.  You  would  inciease  it  at  the  needed  time.  Of  course 
you  would  not  increase  the  amount  of  rain-fall,  but  if  you  get  the  water 
on  the  upper  lands,  so  that  they  become  thoroughly  soaked,  then  there 
is  not  so  much  excessive  moisture  at  other  times. 

The  Chairman.  That  is  a  good  suggestion,  that  if  they  would,  in  the 
non-irrigating  season,  soak  the  land  pretty  well  it  would  be  better  for 
the  land. 
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Senator  Jones.  Yoa  must  not  do  that  80  much  as  toiDJure  the  lands. 

Mr.  KoaERS.  Of  course  it  must  be  done  with  due  respect  to  other 
interests.  In  respect  to  the  legal  phases  of  the  matter,  I  am  giving  yoa 
my  experience  in  talking  with  the  people. 

Senator  Jones.  What  is  your  proposed  remedy  for  that ! 

Mr.  Eogers.  I  am  not  proposing  any  remedy  except  for  yoa  to  coi^ 
sider  whether  the  Government  should  take  any  further  interest  in  these 
reservoirs  after  you  have  surveyed  the  sites,  etc.,  whether  you  should 
leave  them  to  the  control  of  the  State  or  otherwise.  It  is  rather  anom- 
alous to  say  that  common  property  shall  be  for  any  time  whatever 
subject  to  the  control  of  corporations. 

The  Chairman.  I  think  your  laws  are  very  good.  If  they  were 
adopted  throughout  the  whole  arid  region,  capital  would  be  much  more 
safe  in  its  investment  than  if  it  came  in  here  with  the  object  of  monop- 
olizing. If  a  company  constructs  a  ditch  and  sells  the  water  rights  to 
the  people  as  it  goes  along,  and  lets  them  have  the  ditch  when  it  is  cou- 
structed,  that  will  give  margin  enough  to  give  capital  its  full  profits. 
The  only  diflBculty  is  ihat  people  will  be  wUling  to  give  at  the  rate  of 
$10  or  $15  for  what  will  only  cost  perhaps  $2.  You  can  go  anywhere 
and  sell  the  water  rights  as  fast  as  you  construct  the  ditches  and  the 
ditch  will  be  sold  at  a  good  profit,  and  the  people  will  have  it  when  it 
is  done.  That  ought  to  satisfy  capital,  and  it  appears  it  is  already  sat- 
isfy ing  capital  in  your  State,  because  we  have  had  three  or  four  instances 
brought  before  us  this  morning  where  companies  started  to  get  con- 
tracts before  they  got  the  ditch.  They  got  them  and  put  in  the  money 
to  build  the  ditch  and  are  making  200  or  300  per  cent,  on  their  invest- 
ment. I  do  not  see  anything  in  that  in  the  way  of  discouraging  capital, 
but  I  dislike  to  make  it  possible  for  speculators  to  come  into  this  State 
and  sell  it  out  and  thereby  create  here  a  race  of  peons. 

Mr.  Rogers.  That  leads  to  what  I  was  coming  to.  That  is,,  whether 
the  State  or  General  Government  should  be  the  owner. 

The  Chairman.  What  is  the  objection  to  the  people  themselves  own- 
ing it  ? 

Mr.  EoaERS.  That  is  another  name  for  it.  That  is  a  different  ques- 
tion from  capital  coming  in  to  invest. 

Senator  Jones.  It  is  for  you  people  to  say  whether  the  State  will 
own  these  ditches  or  not.  The  Federal  Government  has  nothing  to  do 
with  it. 

The  Chairman.  The  best  thing  is  for  the  people  to  own  it  themselves. 

Mr.  Rogers.  The  question  is  whether  the  Federal  Government  ha» 
nothing  to  do  with  this.  The  Federal  Government  purchased  this  land 
and  it  might  make  it  available. 

Senator  Jones.  What  do  you  say  about  the  statement  made  here  this 
morning  about  the  stock  of  the  ditches  being  watered  300  or  400  per 
cent.! 

Mr.  Rogers.  I  do  do  not  know  anything  about  that.  I  do  not  know 
whether  it  is  true  or  not. 

Senator  Jones.  You  do  not  know  any  instance  of  that  kind  ! 

Mr.  Rogers.  I  do  not.  I  think  it  quite  true  that  there  have  been 
instances  where  there  have  been  extortionate  amounts  charged  for  water. 
That  may  be  true,  but  I  do  not  know  of  any  such  instance  as  is  spoken  of. 
The  largest  value  that  I  know  of  was  where  there  was  a  combination 
ditch  on  the  left  hand  of  a  creek  where  a  water  right  is  deemed  wortb 
$1,200  for  8(^  acres.  It  is  an  enormous  price,  but  it  is  purely  a  private 
Sbf£abiv»  There  is  no  company  taking  this  money.  It  goes  back  to  the 
farmers  living  along  the  line  of  the  ditch.  It  is  one,  of  the  oldest  ditches 
ill  the  State. 
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Senator  Jones.  Still  owned  by  the  farmers  ? 

Mr.  KoGERS.  Yes ;  the  highest  value  that  I  know  of  is  on  these  mutual 
ditches,  that  is,  ditches  built  by  combinations  of  farmers,  but  usually 
taking  a  corporate  name,  with  officers,  by-laws,  etc.,  and  where  each 
share  that  is  issued  to  represent  capital  stock  also  represents  interest  in 
the  water.  The  certificate  is  a  contract  for  water  and  at  the  same  time 
it  is  a  share  of  stock  in  the  company.    It  performs  a  dual  function. 

Mr.  SouTHWORTH.  Would  not  those  farmers  in  selling  their  water 
rights  virtually  sell  their  farms  I 

Mr.  EoGERS.  What  farms  do  you  mean  f 

Mr.  SouTHvrORTH.  The  farms  along  mutual  farmers'  ditches — theleft 
hand  or  any  other  like  it.  Would  not  the  sale  of  the  land  leave  the  farm 
valueless ;  that  is,  without  water  ? 

Mr.  EoGERS.  There  are  some  grounds  for  saying  that;  I  should  say 
yes. 

Mr.  SouTHWORTH.  No  farmer  could  sell  his  water  without  selling  the 
value  of  his  farm. 

Senator  Jones.  Unless  he  can  replace  his  farm. 

Mr.  SouTHWORTH.  But  he  could  not  do  that. 

Mr.  EooRS.  Perhaps  not,  on  that  ditch. 

Mr.  Booth.  How  is  it  about  paying  $30  an  acre  for  the  right  to  use 
water  without  getting  any  stock  in  the  ditch  at  all  ?  What  worth  is  it 
to  those  who  pay  f  They  merely  pay  that  for  the  right  to  use  the  water, 
and  they  get  nothing  only  the  right  to  buy  the  water  and  afterwards 
pay  for  it  yearly. 

Mr.  Rogers.  Mr.  Booth  is  referring  to  the  ditch  built  by  an  English 
company  here  at  a  very  heavy  expense.  They  had  to  take  the  water 
OQrt  of  the  canon  and  had  much  rock  work  about  it.  As  I  understand 
from  the  statements  made  by  the  officers  of  that  company,  that  ditch,  as 
a  ditch,  has  not,  at  any  time  since  its  construction,  paid.  That  is  one 
instance  I  had  in  view  of  the  failure  of  the  ditch,  as  a  ditch,  to  pay. 

Senator  Jones.  Is  the  statement  correct  that  has  been  made  just 
now  that  there  have  been  $30  an  acre  paid  here  by  the  people  under  the 
ditch,  for  the  privilege  of  buying  the  water  ? 

Mr.  SouTHWORTH.  More  than  that  in  many  instances. 

Senator  Jones.  And  then  the  purchaser  has  had  to  pay  $30  an  acre 
annaally  for  the  privilege  of  getting  the  water? 

Mr.  Booth,  l^o;  from  $1.75  to  $4.50  per  acre. 

Senator  Jones.  In  addition  to  the  original  price  ? 

Mr.  Booth.  The  $30  an  acre  gave  you  a  perpetual  right  to  buy  the 
water — you  are  not  buying  the  water  itself.  The  buyers  get  nothing, 
only  the  right  to  buy  the  water,  and  pay  for  it  yearly  afterwards. 

The  Chairman.  Witnesses  who  were  here  this  morning  spoke  of  get- 
ting a  right  in  the  ditch. 

Mr.  Rogers.  There  are  different  systems  about  that. 

Senator  Jones.  After  a  man  pays  $30  an  acre  who  regulates  the  price 
he  shall  pay  for  the  water  ? 

Mr.EoGERS.  The  ditch  companies. 

Mr.  Taylor.  They  are  not  allowed  to  do  that  now  under  the  present 
statutes,  are  they  I 

Mr.  SOUTHWORTH.  They  are  if  they  stick  to  the  contract  on  both 
sides. 

Mr.  Taylor.  That  is,  if  the  party  chooses  to  do  it;  but  he  can  de- 
mand water  although  he  may  not  have  paid  the  $30. 

Mr.  SOUTHWORTH.  He  can  demand  water,  but  it  has  broken  up  every 
man  who  has  tried  it  in  the  court. 
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Mr.  BoaERS.  As  I  understand  it,  our  courts  have  held  that  theeom- 
panies  can  not  exist  on  the  $30  an  acre  f 
Mr.  SouTHwoRTH.  Yes. 

Senator  Jones.  And  they  are  regulated  by  the  commis8ionersf 
Mr.  EoGERS.  Yes. 


STATEMENT    OF   E.  S.  NETTLETON,   OF  THE  U.   S.   lEBIGATIOH 

SURVEY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Nettleton.  1  am  a  civil  engineer. 

The  Chairman.  Are  you  connected  with  the  Government  Irrigation 
Survey  f 

Mr.  Nettleton.  I  am  the  supervising  engineer  for  the  eastern  divis- 
ion of  the  arid  region. 

The  Chairman.  You  are  quite  familiar  in  a  general  way  with  the 
arid  regions  of  Colorado,  are  you  not? 

Mr.  Nettleton.  1  am. 

The  Chairman.  Have  you  prepared  some  facts  for  the  committee  in 
writing  in  regard  to  it  which  you  will  furnish  the  committee  f 

Mr.  Nettleton.  I  have  some  facts  that  I  think  have  not  been  put  in; 
some  statistics  with  regard  to  what  is  called  seepage — the  return  of  water 
to  the  stream  after  it  is  once  used. 

The  Chairman.  You  have  that  information  tabulated! 

Mr.  Nettleton.  Yes;  I  made  an  experiment  on  the  Cache  la  Poudre 
four  years  ago  and  I  am  going  to  make  another  one  next  October,  that 
is,  four  years  later  on  the  same  stream,  to  see  whether  there  is  any  in- 
crease or  decrease. 

Tiie  Chairman.  Will  the  facts  drawn  out  there  be  instructive  as  to 
what  may  be  expected  lower  down  the  river,  as  in  Nebraskaand  Kansas! 

Mr.  Nettleton.  It  may  be,  i)roviding  the  land  adjoining  it  is  irri- 
gated.   I  suppose  seepage  comes  from  the  irrigation  of  land. 

The  Chairman.  Then  your  observations  lead  to  the  conclusion  tbat 
the  irrigation  of  land  in  Colorado  would  not  necessarily  deprive  tbe 
people  of  Kansas  and  Nebraska  of  water  ? 

Mr.  Nettleton.  It  might  at  certain  seasons  of  the  year,  but  I  think 
the  efl'ect  will  be  that  they  will  have  a  more  uniform  flow.  They  will 
have  a  less  flow  during  our  flood  time  here  and  a  greater  flow  during 
our  low  water  here. 

The  Chairman.  Will  the  same  be  true  as  to  Kansas;  that  is,  down  the 
Arkansas! 

Mr.  Ne'J'Tleton.  Yes,  providing  that  valley  is  irrigated  to  the  same 
extent  that  the  Platte  Valley  is. 

The  Chairman.  You  have  traveled  considerably  over  the  State  of 
Colorado  and  Western  Kansas  and  Nebraska! 

Mr.  Nettleton.  Yes. 

The  Chairman.  What  is  the  result  of  your  observation  with  regard 
to  the  storing  of  storm  waters,  independent  of  the  rivers,  that  have 
been  testilied  to! 

Mr.  Nettleton.  I  believe  that  that  is  practicable  in  a  great  many 
cases. 

The  Chairman.  What  is  the  character  of  the  places  where  it  is  prac- 
ticable ? 

Mr.  NettTvETON.  Tt  will  be  generally  done  in  the  ravines  tbat  bring 
this  stoiin  water  in  troiii  the  prairie  country  or  the  highland  country. 
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The  Chairman.  You  have  been  here  a  long  time  ? 

Mr.  !N^ETTLBTON.  Tweuty  years. 

The  Chairman.  What  do  you  say  of  the  quantity  of  this  storm 
water  that  falls? 

Mr.  Nettleton.  Our  heavy  storms  occur  in  the  summer;  gener- 
ally during  the  latter  part  of  June  and  July.  It  is  the  storm  water 
that  falls  at  that  period  of  the  year  that  will  have  to  be  stored. 

The  Chairman.  What  is  the  difficulty  about  distributing  the  water 
on  the  land,  or  is  there  any  difficulty  by  reason  of  the  storms  being 
sudden  and  rapid  ?  Do  you  get  a  natural  and  fair  distributing,  or  does 
it  come  in  violent  storms  ? 

Mr.  Nettleton.  These  storms  last  for  a  few  minutes  only  and  are 
very  violent,  and  a  canal  could  hardly  carry  the  water  more  than  a  mile 
or  ^o  y  but  if  held  in  a  reservoir,  that  water  could  be  used  afterwards. 

The  Chairman.  Does  it  come  so  rapidly  as  not  to  be  useful  in  fructi- 
fying the  soil  f 

Mr.  Nettleton.  IS'ot  only  is  it  not  useful,  but  many  times  it  is  de- 
structive. 

The  Chairman.  It  passes  off  rapidly  and  does  not  penetrate  much 
into  the  soil  ? 

Mr.  Nettleton.  That  is  the  case. 

The  Chairman.  If  this  rain-fall  came  at  the  right  season  and  was 
properly  distributed  and  soaked  into  the  ground,  it  would  be  much 
more  useful  ? 

Mr.  Nettleton.  Yes.  I  think  the  amount  of  rain  and  snow  we  have 
in  a  year  if  properly  distributed  would  very  nearly  grow  a  crop  with- 
out irrigation. 

The  Chairman.  And  you  think  this  can  be  remedied  to  a  consider- 
able extent  by  reservoirs  in  the  heads  of  ravines,  that  will  detain  the 
water,  and  from  which  it  can  be  distributed  through  the  ditches  over 
the  land  ? 

Mr.  Nettleton.  Yes. 

The  Chairman.  We  have  information  in  writing,  I  believe,  as  to  res- 
ervoirs along  the  streams.  I  do  not  care  to  ask  you  about  that  matter. 
Have  you  anything  to  add  orally  to  what  you  will  probably  present  in 
writing  ? 

Mr.  Nettleton.  I  think  not. 

Senator  Jones.  Have  you  any  idea  of  the  proportion  of  water  that 
escapes  by  seepage — the  proportion  of  water  that  is  used  in  irrigation 
that  would  ultimately  find  its  way  back  to  the  streams  f  Have  you 
formed  any  conclusion  as  to  the  amount  that  would  be  used  up  in  plant 
growth  f 

Mr.  Nettleton.  Much  water  escapes  through  ditches ;  more  in  the 
new  ditches  than  in  the  old.  Much  water  is  wasted  in  irrigation.  To- 
morrow I  can  show  you  how  the  country  is  being  flooded  by  over-irriga- 
tion. Instead  of  finding  its  way  to  a  natural  channel,  that  water  makes 
bogs  and  swamps.  Those  places  are  filled  up  by  percolation  through 
the  soil,  by  the  over-irrigation  of  the  country  surrounding  them. 

The  Chairman.  Has  any  attention  been  paid  in  such  places  to  drain- 
age? 

Mr.  Nettleton.  Yes;  in  many  places  we  have  spent  almost  as  much 
money  in  drainage  as  in  irrigation.  That  will  be  especially  true,  I  think, 
of  the  San  Luis  Valley. 

The  Chairman.  What  is  the  effect  of  too  much  irrigation,  allowing 
the  water  to  remain  on  the  land  to  form  pools  f 


364  IRRIGATION  AND   RECLAMATION   OP   ARID   LANDS. 

Mr.  Nettleton.  Too  much  irrigation  washes  the  land ;  wtislies  out 
the  fertilizers  and  makes  the  land  cold  and  unproductive. 

The  Chairman.  Has  it  gone  to  the  extent  that  it  effects  the  health 
of  the  people  in  any  part  of  the  Territory  ? 

Mr.  Nettleton.  I  think  it  would  do  so  in  any  country  than  an  arid 
country  or  a  country  like  this.  I  think  there  would  be  more  or  less 
malaria  in  any  other  country,  though  I  have  not  heard  of  any  coantries 
of  this  altitude  being  affected  that  way. 

The  Chairman.  They  find  in  California  that  drainage  is  n^scessary, 
and  that  with  irrigation  and  drainage  they  have  not  only  prevented 
any  deleterious  effects  so  far  as  earth  is  concerned,  but  that  it  has 
improved  the  health  of  the  country.  That  is  very  marked  in  Kem 
County,  Cal.,  where  they  could  not  live  at  all  until  it  was  irrigated. 
By  irrigation  and  drainage  it  has  become  one  of  the  healthiest  parts  of 
the  State. 

STATEMEirr  OF  JOHN  CHURCHES.      . 

The  Chairman.  What  is  your  occupation  ! 

Mr.  Churches.  I  am  a  farmer. 

The  Chairman.  Have  you  had  experience  in  constructing  reser- 
voirs ? 

Mr.  Churches.  Yes. 

The  Chairman.  State  your  experience. 

Mr.  Churches.  I  got  a  lease  from  what  was  known  as  the  Mineral 
Land  Company  about  ten  years  ago,  and  laid  out  $3,000  in  constructing 
a  reservoir.  But  the  freshets  and  storms  in  J  uneand  July  cut  it  out  again 
and  caused  a  great  expense  in  repairing ;  in  fact,  they  cut  it  out  so  many 
times  that  I  could  not  stand  it  any  longer.  It  is  a  large  reservoir,  about 
three-quarters  of  a  mile  long  and  half  a  mile  wide  or  a  little  over, 
and  will  hold  about  85  feet  in  depth  of  water  in  that  basin. 

The  Chairman.  How  high  is  that  dam? 

Mr.  Churches.  It  is  a  natural  dam,  a  natural  depression  between 
the  two  mountains.  It  is  in  Jefferson  County  and  situated  on  Ralston 
Creek. 

The  Chairman.  How  did  you  make  the  outlet*? 

Mr.  Churches.  By  a  cut.  I  intended  to  make  a  tunnel  underneath, 
but  my  money  would  not  hold  out  and  I  did  what  I  could  with  that 
cut. 

The  Chairman.  If  a  proper  tunnel  were  secured  by  an  iron  pipe 
cemented  in  and  constructed  securely,  I  suppose  you  could  make  it 
useful ? 

Mr.  Churches.  Yes. 

The  Chairman.  You  did  not  have  money  enough  to  construct  it 
properly  ? 

Mr.  Churches.  That  was  the  trouble. 

The  Chairman.  It  is  about  85  feet  deep,  you  say  ? 

Mr.  Churches.  About  85  feet,  the  surveyor  says  it  is. 

The  Chairman.  How  many  acres  are  thi  re  in  it  f 

Mr.  Churches.  It  is  about  three  quarters  of  a  mile  long  and  half  a 
mile  wide. 

The  Chairman.  That  would  irrigate  a  large  quantity  of  landt 

Mr.  Churches.  Yes. 

The  Chairman.  The  Ralston  would  not  furnish  much  water  for  irriga- 
tion in  the  dry  season  ? 

Mr.  Churches.  No  3  this  reservoir  is  above  all  other  ditches.    My 


ARTESIAN  WATERS,  EVAPORATION,  PERCOLATION.     36.5 

own  property  is  640  acres.  There  are  several  thousand  other  acres  that 
are  lying  there  that  can  be  watered  from  it.  All  I  should  ask  would 
be  my  share  like  the  rest.  1  would  gladly  give  my  share  to  some  par- 
ties to  put  it  in  running  order. 

The  Chairman.  Could  you  not  get  the  land  owners  there  to  join  with 
you  in  constructing  a  proper  reservoir  ? 

Mr.  Chubches.  They  are  too  much  like  myself.    They  are  too  poor. 

The  Chairman.  How  much  would  it  irrigate? 

Mr.  Churches.  I  should  think  it  would  irrigate  4,000  or  5,000  acres. 

The  Chairman.  It  is  all  private  land,  is  it  ? 

Mr.  Churches.  The  biggest  part  of  it  is. 

The  Chairman.  Suppose  there  are  4,000  acres  5  what  would  the  land 
be  worth  if  irrigated  ? 

Mr.  Churches.  They  are  selling  lands  as  high  as  $50  an  acre  down 
under  the  ditches  and  this  would  l^  just  as  good  land  if  irrigated. 

The  Chairman.  That  would  be  a  very  good  water  right,  would  it 
not,  if  this  were  made  all  right  ? 

Mr.  Churches.  Yes. 

The  Chairman.  Suppose  you  should  give  away  half  your  land  (all 
you  people  that  have  the  land)  and  make  all  the  land  worth  $50  an 
acre,  you  would  have  enough  left  to  get  rich  on  ? 

Mr.*  Churches.  Yes ;  but  it  would  be  bad  policy  to  give  it  away  to 
those  that  had  no  money. 

The  Chairman.  I  should  think  that  with  that  amount  of  good  land 
and  something  to  irrigate  it,  you  would  be  able  to  make  terms  with 
somebody  that  would  complete  the  reservoir. 

Mr.  Churches.  I  think  if  we  could  make  terms  with  Uncle  Sam,  he 
woald  be  the  best  person. 


STATEMENT  OF  P.  H.  VAN  DIEST. 

The  Chairman.  You  have  given  some  attention,  I  understand,  to  the 
subject  of  artesian  wells  in  this  State  f 

Mr.  Van  Diest.  Yes. 

The  Chairman.  Will  you  please  state  to  the  committee  such  facts  and 
views  as  you  may  have  on  that  subject. 

Mr.  Van  Diest.  I  have  given  some  thought  to  the  flow  of  water.  I 
have  had  something  to  do  in  India  with  artesian  borings  and  gathered 
some  statistics  about  the  amount  of  water  which  percolates  the  lower 
strata.  We  found,  for  instance,  that  in  the  Paris  and  London  basins, 
by  careful  observation  it  was  ascertained  that  a  third  of  the  water-fall 
on  a  certain  extent  of  land  gives  a  certain  flow ;  that  another  one- 
third  evaporates  and  is  taken  oft*  by  the  plants,  and  that  the  last  third 
percolates  to  the  lower  strata.  How  far  that  is  the  case  here  is  diffi- 
cult to  know  because  there  are  no  observations  taken. 

Senator  Jones.  That  is,  one-third  is  taken  up  by  the  plants,  one- 
third  goes  off  in  evaporation,  and  one-third  percolates  below  ? 

Mr.  Van  Diest.  Yes ;  that  is  the  experience  in  London,  England, 
and  Paris,  France,  where  considerable  artesian  water  has  been  got. 
Similar  ol^ervations  have  been  made  in  India.  Batavia  is  now  sup- 
plied with  artesian  waters  after  surveys  made  by  me.  No  observations 
are  made  here,  and  it  is  difficult  to  say  what  the  case  is.  From  the 
very  sandy  condition  of  a  great  deal  of  the  outcropping  rocks  in  the 
arable  regions  of  Colorado,  a  good  deal  must  percolate  to  great  depths. 
That  is  proven  to  be  the  case  in  Denver,  the  Denver  basin  having  ob- 
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servatious  made  in  it  to  some  extent  by  Mr.  Cross,  of  the'  Geological 
Survey.  We  came  to  the  conclusion  that  there  was  considerable  water 
running  down  to  the  lower  strata.  By  borings  that  have  been  made 
since  (about  two  hundred  flowing  wells  having  been  bored)  we  have  ob- 
served that  there  are  three  different  flows.  Speaking  of  those  flows,  I 
would  say  that  the  upper  flows,  to  which  many  wells  have  been  bored, 
are  very  limited.  The  lower  flows  take  water  from  a  greater  extent  of 
country.  Much  trouble  has  occurred  in  the  artesian  diggings  by  the 
bad  construction  of  the  tubing.  There  are  a  great  many  of  such  basins 
here  all  along  the  foot-hills,  and  it  has  been  proven  that  there  is  much 
loss,  as,  for  instance,  in  the  San  Luis  Valley,  where  they  have  had  flows 
of  water  to  a  great  amount.  I  do  not  know  exactly  the  figni^s,  but 
very  much  more  than  is  necessary  for  domestic  use.  There  would  be  a 
chance  to  apply  water  for  irrigation.  The  same  is  the  case  in  the  San 
Bernardino  Valley,  in  California,  where  over  two  thousand  artesian 
wells  are  aiding  in  irrigation.  They  are  under  regulations,  so  that  dur- 
ing the  night  they  must  be  closed  off  with  stop-cocks.  Thus,  there  is 
no  unnecessary  water  flowing  off.  Similar  arrangements  can  be  made 
here. 

I  will  call  the  attention  of  the  committee  to  the  great  amount  of  water 
which  flows  away  without  our  seeing  it.  There  are  many  streams  that 
run  east  of  us  here,  such  as  the  Bijo,  the  Badger,  and  other  creeks, 
which  at  their  best  are  all  running  streams  and  have  considerable 
water.  Over  distances  of  20  to  30  miles  they  are  entirely  sunk  and  lost 
The  Platte  Valley  is  increased  farther  down  in  its  flow.  Without  seeing 
it  directly  here,  the  volume  of  water  in  the  Platte  is  increasing.  It 
must  be  that  the  water  from  some  of  the  mountains  flows  invisibly  away, 
probably  not  at  a  very  great  depth.  Perhaps  at  15  or  20  feet  deep  there 
may  be  an  impermeable  layer  and  that  it  flows  under  the  surface  away. 
I  think  that  that  water  could  be  made  useful  by  pipes  from  a  distance 
out,  carrying  the  pipes  to  a  place  where  the  water  is  needed.  Certainly 
a  great  deal  of  land  could  be  redeemed  by  the  percolation  of  water 
which  is  now  lost. 

The  Chairman.  Have  there  been  any  deep  wells  bored  here  f 

Mr.  Van  Diest.  The  first  flow  in  this  neighborhood  was  got  by  bor- 
ing to  about  150  feet.  The  second  flow  to  about  400  feet,  and  the  deep- 
est 700  feet.  There  may  have  been  some  wells  bored  deeper  than  that. 
One  well,  for  example,  has  been  bored  to  nearly  900  feet.  That  is  the 
well  that  contains  the  iron  water. 

The  Chairman.  No  deeper  than  900  feet  ? 

Mr.  Van  Diest.  No;  there  is  no  doubt,  according  to  the  outcrop  and 
the  water  from  the  mountain  side,  that  there  must  be  an  overflow  of 
water  from  the  sandstone  layers  which  are  between  the  other  strata 
under  ground. 

The  Chairman.  Have  you  observed  the  formation  in  the  hills  here, 
whether  the  strata  is  tilted  up  f 

Mr.  Van  Diest.  Yes ;  certainly.  Near  Col  den  the  strata  are  neariy 
perpendicular.  Where  Cold  Creek  comes  out  the  upper  part  of  the 
formation  crops  out  again  as  we  see  it  at  Golden.  If  there  was  not  a 
great  deal  of  friction  in  the  sandstone  layers  \^hich  carry  the  water  we 
would  not  get  so  much  at  the  surface. 

The  Chairman.  You  think  there  must  be  a  deep  vein  of  water,  prob 
ably? 

Mr.  Van  Diest.  I  think  so  because  the  borings  here  have  not  reached 
the  coal  formation  yet. 
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STATEMENT  OF  J.  S.  GEEENE. 

The  Chairman.  You  have  been  State  engineer  here,  have  you? 

Mr.  Greene.  I  was  State  engineer  in  1887  and  1888. 

The  Chairman.  You  have  heard  the  statements  made  here  to  day, 
have  you? 

Mr.  Greene.  Some  of  them. 

The  Chairman.  Can  you  add  anything  to  them  or  make  any  further 
statement  with  regard  to  your  observations  ? 

Mr.  Greene.  I  want  to  give  a  little  note  of  warning  to  the  commit- 
tee. It  may  be  overcautiousness,  but  I  think  I  detect  a  tendency  to 
place  certain  matters  before  the  committee  in  a  flattering  light  which  I 
think  will  be  to  the  disadvantage  of  the  State  later  on.  That  is  more 
especially  in  connection  with  the  duty  of  water. 

In  speaking  of  the  duty  of  water,  it  is  often  mentioned  carelessly,  and 
a  distinction  should  be  drawn  between  water  measured  at  the  canons 
of  streams  used  for  irrigation  below  them.  Sometimes  we  speak  of  the 
duty  of  water  at  the  entrance  of  the  ditch.  At  other  times  the  duty  of 
water  is  spoken  of  where  it  is  carried  and  is  immediately  distributed 
to  the  land.  There  are  people  looking  toward  the  conclusions  of  this 
committee  who  will  base  their  actions  upon  what  this  committee  prob- 
ably shall  report  or  in  some  way  intimate  as  the  duty  of  water.  Al- 
ready there  has  been  published  in  our  papers  a  statement  to  the  effect 
that  an  acre  foot  of  water  was  sufficient  to  irrigate  1  acre  of  land. 
That  was  stated  to  have  come  from  the  Director  of  the  Geological  Sur- 
vey. I  have  no  doubt  that  when  that  statement  was  made  it  was 
qualified.  Possibly  it  was  said  that  an  acre  foot  of  water  could  irrigate 
1  acre  of  land,  if  there  was  rain-fall  of  say  8  or  9  inches  during  April, 
May,  or  June.  Possibly  it  meant  that  it  would  be  an  acre  foot  of  water 
just  distributed  on  the  land. 

If  the  impression  gets  out,  however,  that  an  acre  foot  of  water  stored 
in  reservoirs  in  the  fall  and  winter  months,  to  be  taken  out  and  put  on 
the  ground  in  the  dry  season  is  sufficient  to  irrigate  an  acre,  the  result 
will  be  that  the  people  will  undertake  to  build  reservoirs  and  construct 
ditches  and  they  will  be  failures.  It  will  do  more  harm  to  the  State 
than  a  more  conservative  position.  I  dread  expensive  failures  in  con- 
nection with  irrigation  works,  and  I  think  I  see  them  coming  and  re- 
sulting from  an  overestimate  of  the  duty  of  water.  The  duty  of  water 
that  was  given  to  you  this  morning  of  346  acres  per  cubic  foot  per  sec- 
ond is,  as  I  say,  an  extremely  high  one.  That  water  was  measured  at 
the  canons  or  outflow  points  cf  the  streams.  It  was  used  over,  Diany 
times,  portions  of  it,  and  all  of  that  land  was  not  satisfactorily  irrigated 
land. 

Senator  Jones.  I  think  all  that  has  come  out  in  evidence. 

Mr.  Greene.  Statistics  were  taken  from  my  report  of  last  year  and 
I  know  that  very  much  of  that  land  was  not  satisfactorily  irrigated. 

Senator  Jones.  State  what  you  think  the  dut^^  of  water  is  here,  meas- 
ured when  it  goes  on  the  land. 

Mr.  Greene.  I  have  in  my  report  attempted  to  make  an  estimate  of 
wha't  it  is  within  Colorado.  It  differs  with  the  character  of  the  land 
and  the  character  of  the  soil  and  subsoil.  It  may  run  to  90  or  100 
acres. 

The  Chairman.  That  is,  1  cubic  foot  per  second  ? 

Mr.  Greene.  But  that  is  some  years  ahead,  I  think.  As  a  rule,  we 
do  not  do  that  now.    There  is  this  to  be  taken  into  consideration: 
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Since  this  uioasuremeutof  water  at  tbecaiioiiH  iudicates  that  the  water 
is  used  over  and  over  again  (because  we  know  that  water  applied  di- 
rectly to  the  land  will  not  irrigate  any  346  acres  or  any  246  acre« — none 
of  us  expect  to  go  over  100 ;  and,  where  the  water  is  taken  right  <m  the 
laud,  I  do  not  expect  it  to  go  over  80  or  90  acres),  that  indicates  that 
the  higher  up  on  the  streams  these  canals  are  taken  out,  the  better  it 
is  for  the  State ;  that  is,  more  land  will  be  irrigated.  So  that  with  re- 
gard to  the  question  as  to  whether  the  waters  of  the  Colorado  should 
be  turned  down  into  Kansas,  I  should  think  that  if  the  benefit  of  the 
community  was  considered,  it  would  appeal  to  the  committee  as  desira- 
ble that  this  water  should  be  used  first  near  the  caiions ;  then  after- 
ward, portions  of  the  same  water  again  and  again,  so  that  a  greater 
good  can  be  effected  by  using  the  entire  water  of  the  streams  in  Colo- 
rado than  could  be  effected  if  portions  of  it  were  turned  down. 

Senator  Jones.  Than  if  portions  of  it  were  turned  down  to  be  nsed 
first  in  Kansas  f 
Mr.  Greene.  Yes ;  to  be  used  there  first. 

The  Chairman.  In  taking  the  water  on  the  land,  has  no  method 
been  adopted  beside  ordinary  ditches  ?    Do  they  use  pipes  f 

Mr.  Greene.  We  have  not  irrigated  much  with  pipes.  We  have 
done  very  little  subirrigation. 

The  Chairman.  I  do  not  mean  subirrigation,  but  to  carry  the  water 
to  the  place  to  be  used. 
Mr.  Greene.  We  have  done  some  of  that. 

The  Chairman.  Have  they  cemented  the  bottoms  of  the  ditches  ? 
Mr.  Greene.  A  cement  is  used  in  some  cases. 
The  Chairman.  That  saves  considerable  of  the  seepage  if  you  get  the 
water  to  the  land  ? 

Mr.  Greene.  The  objection  to  pipes  is  that  the  friction  is  increased 
more,  and  it  requires  a  greater  hill  than  when  the  water  is  brought  di- 
rectly on  the  land.  I  am  using  a  pipe  now  of  long-leaved  Texas  pine, 
bound  with  long  bands.     It  is  used  under  the  St.  Charles  River. 

The  Chairman.  How  do  they  irrigate  here — by  flooding  the  ground 
between  the  rows  close  together  and  running  the  water  along  in  ditches  ? 
Mr.  Greene.  They  have  little  ditches  and  frequently  flood  the  ground. 
The  Chairman.  Then,  do  they  check  it  *? 

Mr.  Greene.  It  is  checked — some  of  it — and  prepared  for  flooding. 
The  Chairman.  Which  is  regarded  as  the  most  economical  way! 
Mr.  Greene.  To  carry  it  in  ditches  in  rows  is  considered  the  most 
economical.    I  believe  the  committee  has  had  my  report  presented  t« 
them  of  statistics  gathered  during  two  years,  and  it  contains  the  maps 
of  Colorado.     I  do  not  know  whether  you  have  looked  into  our  drainage 
system  or  not.    My  report  also  contains  the  figures  of  the  capacity  of 
our  streaais,  so  that  we  know  how  much  water  we  have  to  distribata 
As  to  the  matter  of  the  segregation  of  land  I  do  not  know  whether 
the  committee  is  considering  that  subject  or  not.    But  I  think  it  is 
highly  proper  that  the  land  suitable  for  reservoirs  should  be  segregated. 
The  land  that  lies  under  the  sites  of  proposed  ditches  should  not  be 
segregated,  but  it  should  soon  be  put  upon  the  market  again  and  be 
made  open  to  homestead  settlement,  because  otherwise  it  will  delay  irri- 
gation development  in  Colorado. 

Senator  Teller.  It  is  not  segregated  now,  under  any  fair  construc- 
tion of  the  statute,  until  the  reservoir  is  first  made,  and  then  survey 
made  to  see  what  land  will  be  irrigated  from  it.    The  statute  proviftes 
that  then  that  land  shall  be  segregated. 
Senator  Jones.  Is  that  with  regard  to  the  National  Government? 
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Senator  Teller.  Yes. 

Senator  Jones.  I  understood  that  the  Commissioner  of  the  General 
Land  Office,  on  request  of  the  Director  of  the  Geological  Survey,  has 
the  right  to  reserve  for  a  limited  time  to  give  an  opportunity  for  exam- 
ination. If  the  Director  of  the  Geological  Survey  has  reason  to  believe 
that  a  certain  locality  would  make  a  favorable  reservoir  site  he  requests 
the  Commissioner  of  the  General  Laud  Office  to  reserve  it. 

Senator  Teller.  He  can  do  that  without  any  statute. 

Senator  Jones.  I  thought  that  was  provided  for  by  statute. 

The  Chairman.  That  is  a  matter  of  administration. 

Senator  Teller.  And  it  is  \iery  proper. 

Senator  Jones.  Certainly. 

The  Chairman.  You  regard  it  as  important,  Mr.  Greene,  that  these 
surveys  should  be  pushed  rapidly  f 

Mr.  Greene.  I  do,  indeed.  I  think  these  surveys  are  a  great  thing ; 
more  especially  the  determination  of  the  precipitation  both  on  the  plains 
and  in  the  mountains.  It  is  from  that  we  mUst  eventually  determine 
what  lands  can  be  irrigated.  We  know  pretty  well  what  amount  of 
precipitation  in  the  mountains  is  carried  off  through  the  canons  of  the 
streams,  but  what  proportion  of  that  on  the  plains  runs  oft*  we  do  not 
know. 

Senator  Jones.  What  amount  of  rain-fall  do  you  think  ])asses  down 
through  the  caiions  ? 

Mr.  Greene.  My  impression  is  that  40  per  cent,  of  the  aggregate 
rain-fall  of  the  mountains  passes  down  through  the  cafions. 

Senator  Jones.  That  is  very  much  smaller  than  I  supposed. 

The'  foUot^ing  papers  were  received  by  the  committee  and  ordered 
filed. 
The  committee  then  adjourned. 

STATEMENT   OF  E.  T.  "WILCOX,  FIRST  LIEUTENANT    SIXTH  CAV- 
ALRY, U.  S.  ARMY,  FORT  LETATIS. 

I  have  seen  the  results  of  irrigation  in  certain  portions  of  the  West,  and  in  differ- 
ent soils.  My  experience  has  been  that  all  thtit  is  required  on  prairie,  sage  brush, 
or  desert  is  water,  to  make  the  lands  of  tbe  West  productive  of  any  cereal, 
vegetable,  or  fruit  that  the  climate  will  admit  of.  In  and  around  the  town  of  Phco- 
nix,  Ariz.,  all  grains  and  fruits,  even  tropical  ones,  flourish  in  great  richness,  the  land 
before  reclamation  being  simply  an  arid,  rocky,  and  sandy  cactus  desert.  The  water  is 
brought  from  the  Salt  Kiver  by  two  large  canals,  and  thence  distributed  over  the  land 
by  means  of  ditches,  of  greater  or  less  size.  Veritably,  this  desert  is  **  blooming 
like  the  rose."  This  section  has  long  been  under  irrigation.  Long  before  the  white 
man  entered  it  the  Pima  and  Maricopa  Indians  had  niado  much  of  the  land  fertile 
and  productive  by  irrigation,  of  which  they  have  an  excellent  idea.  All  the  country 
along  tbe  Verdi  and  Salt  Rivers  is  now  under  cultivation,  with  rich  results,  due  to  ir- 
rigation. This  much  for  purely  desert  lands.  Upon  the  prairie  and  sage  brush 
coantry  let  us  take  Salt  Lake  as  an  example:  Not  many  years  ago  it  was  a  parched, 
sa^e  brush  wilderness;  now  it  is  a  garden  and  a  mine  of  agricultural  wealth,  all  due 
to  irrigation  from  the  waters  of  the  Jordan,  and  the  fresh-water  lake  50  miles  away. 
These  two  examples  cover  the  two  kinds  of  country  in  the  West. 

My  experience  has  always  been  that  the  soil  is  ever  abundantly  productive,  and  oil 
that  la  required  is  water,  and  if  water  is  at  hand,  little  science  is  required  to  carry  it 
over  the  arid  land.  In  many  of  the  arid  valleys  of  our  western  country  underground 
rivers  run,  the  waters  of  which  may  be  brought  to  the  surface  by  means  of  wind-mills, 
hot-air  engines,  or  sunken  pipes.  As  an  example  of  the  latter,  I  note  '*  Soldiers* 
Holes,''  or  Sanderson's  ranch,  in  the  valley  of  the  Sulphur  Spring,  Arizona,  a  large 
arid  prairie  valley.  When  I  tirst  saw  it,  in  1878,  a  miserable  little  well  gave  water  to  a 
small  cow-boy  bar-room  at  "  Soldiers*  Holes ; "  when  I  again  chanced  there,  in  1883, 1 
foand  a  flonrishing  ranch,  two  large  lakes  of  water  below  the  houses,  hundreds  of 
cattle^  horses,  etc. ;  Sanderson,  a  rich  and  prosperous  man.  He  told  me  that  he  had 
list  been  offered  tl^^OOO  for  his  place.    AH  this  was  simply  produced  by  sinking 
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5-inch  iron  pipes  in  the  groand,  stiiking,  as  I  helieve,  the  undergroimdoiirrentof  the 
lost  Santa  Cruz  River,  from  30  to  45  feet  below,  the  water  bubbling  out  of  the  pipes 
6  inches  above  the  surface,  and  then  running  oft*  and  forming  its  own  teservoir — *'the 
twin  lakes/'  Sanderson  was  induced  to  sink  these  pipes  by  the  offer  of  the  Arizona 
legislature  of  ^10,000  for  the  first  artesian  water  found  in  the  Territory, 

A  plan,  once  proposed  by  General  J.  C.  Fremont,  I  believe,  seems  to  me  worthy  of 
consideration  by  Congress  for  the  benefit  of  our  extreme  southwestern  coantry,  Ari- 
zona, etc.;  that  is,  to  form  of  the  great  Colorado  desert,  which  is  in  most  part  below 
the  level  of  the  sea,  a  great  inland  sea  or  lake,  by  one  of  two  methods,  i.  e.,  either  by 
letting  the  water  of  the  Gulf  of  California  into  it,  by  canals,  or  by  flowing  the  waters 
of  the  Colorado  and  Gila  rivers  into  the  desert,  letting  them  find  their  ov^n  outlet  to 
the  Gulf.  The  desert  is  now  a  useless,  intensely  hot,  arid  alkali  waste  and  will  nev^r 
be  anything  else.  By  making  it  a  sea  or  lake  the  whole  climate  of  that  section  would 
be  changed ;  rains  would  come,  and  the  land  would  produce  and  grow  in  fruitfulDess 
for  the  benefit  of  our  ever-growing  and  great  people.  All  our  Western  soil  is  rich, 
water  on  its  bosom  will  m&e  it  fruitful. 

STATEMENT  OF  N.   S.   JARVIS,  FIRST  LXEUTENANT  AND  ASSIST- 
ANT SURGEON,  U.  S.  ARMY,  OF  FORT  LET77IS. 

My  limited  service  has  carried  me  over  a  portion  of  Arizona,  in  which  irrigation  on 
an  extensive  scale  will  accomplish  wonders.  An  instance  coming  under  my  observa- 
tion proves  this:  At  a  point  60  miles  to  the  southwest  of  the  confluence  of  the  Great 
and  Little  Colorado  Rivers  is  a  small  Mormon  town,  called  **  Tuba  City."  This  lies 
on  the  edge  of  an  arid  region,  known  as  the  **  Great  Painted  Desert."  By  coUectiDg 
the  water  of  several  small  springs  into  reservoirs  and  thence  distribntiug  over  afe\r 
dozen  acres  the  most  remarkable  success  has  repaid  the  eiforts  of  the  inhabitants. 
They  raise  corn,  wheat,  a  variety  of  vegetables  and  fruits  and  even  cane  sugar. 

This  indicates  to  a  certain  extent  the  bearing  capacity  of  this  now  desert  and  weird 
region.  The  Indians  in  this  country  raise  millions  of  sheep.  General  Greely,  in  his 
recent  interesting  report  to  the  Senate  on  the  rain-fall  of  certain  portions  of  the  West, 
states  that  land  in  the  San  Joaquin  Valley  capable  of  raising  grass  sufficient  to  sup- 
port one  sheep,  under  the  influence  of  moisture  permitting  the  growth  of  alfalfa  will 
nourish  20  sheep  to  the  acre. 

Thus  can  be  imagined  the  enormous  number  of  these  animals,ontside  of  farm  prod- 
ucts, that  could  be  raised  in  the  country  of  which  I  speak  if  the  soil  were  allowed 
the  benefit  of  abundant  moisture. 

STATEMENT    OF  S.   BAKER,   CAPTAIN,   SIXTH    INFANTRY,  U.  S. 

ARMY,  OF  FORT  LEWIS. 

During  the  last  eighteen  years  I  have  observed  wherever  irrigation  was  practiced 
in  western  Kansas,  western  Dakota,  Montana,  Idaho,  Wyoming,  Utah,  and  Colorado 
large  yields  and  sure  crops  were  the  result.  Every  acre  of  soil  in  that  region,  if 
cultivated  by  irrigation,  will  produce  any  crop  in  abundance  that  the  climate  will 
permit.  Without  irrigation  farming  is  practically  out  of  the  question  in  the  whole 
territory  mentioned.  These  remarks  apply  to  Nevada,  Arizona,  and  New  Mexico  also. 
The  question  is,  how  shall  all  available  arid  land  be  irrigated  and  reclaimed? 

The  land  on  each  side  of  an  ordinary  stream  can  be  irrigated  from  the  stream  to  the 
extent  of  its  water  capacity.  In  the  valleys  of  the  larger  rivers  water  can  be  taken  oat 
at  any  season  of  the  year  snfficient  to  cultivate  a  large  portion  if  not  the  whole  valley 
while  the  river  is  in  the  mountain  district.  I  am  speaking  of  such  rivers  as  the  Yel- 
lowstone, Madison,  Gallatin,  and  Jefterson  in  Montana^  the  Snake  and  Bear  in 
Idaho;  the  Green,  Grand,  Arkansas,  and  other  large  rivers  m  Wyoming  and  Colorado. 

The  tributaries  of  these  streams  run  comparatively  short  distances  througl^extensiTe 
valleys  and  have  rapid  currents,  which,  in  the  season  of  rains  and  melting  snows  in 
early  spring,  increase  to  torrents,  in  which  water  is  carried  oft' that  is  absolutely  nee- 
cessary  later  in  the  season  for  the  production  of  crops.  Speaking  in  a  general  way» 
it  would  seem  that  all  that  can  be  done  is  to  save  as  much  of  this  annually  wasted 
water  as  possible,  and  the  only  way  of  doing  this  that  presents  itself  is  by  means  of 
dams,  making  lakes  at  such  points  as  the  conformation  of  the  adjacent  country  will 
I>ermit  with  the  least  damage. 

Of  course  these  lakes  or  reservoirs  must  be  near  the  heads  of  streams,  and,  as  all  the 
large  rivers  have  numbers  of  tributaries,  and  as  each  tributary  would  have  its  system 
of  reservoir  lakes,  the  storage  capacity  in  the  mountains  would  seem  to  be  qnite 
enough  to  supply  sufficient  water  for  irrigation  at  pleasure,  not  only  along  the  whole 
course  of  the  tributaries,  but  also  in  the  main  stream,  if  some  directing  authority 
like,  for  instance,  the  Interior  Departjuent,  had  supreme  QQn>t^ql  qyec  the  whole 
system. 
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Wherever  water  is  scarce  during  the  growing  season  a  supply  must  be  stored  dur- 
ing the  previous  abundance  and  kept  until  it  is  needed.  That  it  can  be  stored  near 
the  sources  of  streams  and  rivers  by  artificial  lakes  there  can  be  no  doubt.  Take,  for 
instance,  Snake  River,  in  Idaho.  At  the  head  of  Nor^h  Fork  there  is  a  basin  that  was 
formerly  a  lake,  covering  an  area  of  several  hundred  square  miles,  the  outlet  of  which 
runs  through  a  narrow  gorge  that  could  easily  be  dammed  at  many  places,  which 
would  create  an  inland  sea  where  there  is  now  nothing  but  an  enlargement  of  the 
river,  called  Henry's  Lake,  at  the  foot  of  Tahgee,  Raynolds,  and  Red  Rock  Passes. 

Again,  at  the  head  of  Pierre's  River,  a  branch  of  the  Snake,  having  its  source  in  the 
Teton,  there  is  a  basin  of  from  12  to  15  miles  square,  whose  outlet  runs  through  a 
narrow  gorge  made  in  the  porphyry  rim  of  the  basin,  which  could  be  easily  dammed, 
producing  a  lake  of  magnificent  proportions  considered  as  a  reservoir.  South  fork  of 
Snake  runs  through  another  basin  east  of  the  Teton,  and  then  gorges,  bat  this  eastern 
basin  has  a  number  of  quite  large  lakes  already,  which  supply  the  main  Snake  with 
plenty  of  water. 

I  give  this  as  an  illustration  of  the  system  proposed,  not  that  it  is  necessary  in  this 
case,  as  I  believe  there  is  water  enough  in  Snake  River  to  irrigate  its  whole  val- 
ley. Of  course  such  a  system  involves  great  expense,  but  the  question  of  supplying 
water  for  irrigation  is  as  important  to  the  country  west  of  the  Mississippi  Valley  as 
the  improvement  of  river  navigation  is  to  the  rest  of  the  country. 

STATEMENT    OP    O.    B.    'WAR'WICK,    FIRST    LIEUTENANT,   EIGHT- 
EENTH INFANTRY,  U.  S.  ARMY,  OF  FORT  LYON. 

In  reference  to  the  subject  of  irrigation  I  can  only  testify  to  the  satisfactory  re- 
sults obtained  from  land  that  has  been  irrigated.  The  only  land  that  I  haive  observed 
was  irrigated  from  ditches  taken  out  of  streams.  From  the  general  slope  of  country  I 
have  no  doubt  that  many  thousand  acres  of  land,  now  worthless,  could  be  made  produc- 
tive by  means  of  large  storage-reservoirs.  Irrigation  has  certainly  proved'  a  great  ben- 
efit to  this  State  and  in  Montana,  where  I  was  previously  stationed.  Many  thousand 
acres  of  arid  land  in  Colorado  and  New  Mexico,  I  think,  could  be  made  productive  by 
means  of  storage- reservoirs,  that  would  be  of  incalculable  value.  To  accomplish  this 
the  cost  would  be  great,  but  the  results  obtained  would  more  than  compensate  for  the 
outlay  of  money.  Cereals  and  vegetables  are  now  grown  near  this  post  on  land  that 
two  years  ago  was  not  productive.  The  subject  is  one  that  I  consider  of  great  im- 
portance, though  I  lack  the  experience  to  be  able  to  give  as  satisfactory  data  as  I 
would  like. 

STATEMENT  OF  JOHN  S.  6RIST770LD,  SECOND  LIEUTENANT,  THIR- 
TEENTH INFANTRY,  U.  S.  ARMY,  OF  FORT  LYON. 

The  soil  of  eastern  Colorado  will  produce  nothing  without  irrigation;  but  where 
irrigation  has  been  resorted  to  the  results  have  been  entirely  satisfactory.  This 
was  well  demonstrated  by  the  products  exhibited  at  the  Colorado  State  fair,  held  at 
Pueblo  last  October.  The  inhabitants  are  unanimously  of  the  opinion  that  were 
Colorado  well  watered  it  would  rival  in  itsproducts  those  of  Indiana,  Illinois,  or  any 
other  Central  or  Eastern  State.  The  slope  of  the  country  from  the  mountains  in  the 
west  and  center  toward  the  cast  would  greatly  facilitate  irrigation.  Canals  and 
ditches  could  be  dug,  thus  opening  up  thousands  of  acres  to  cultivation,  the  canals 
being  fed  by  the  Arkansas  and  the  mountiiin  streams.  It  would  also  be  possible  to 
build  large  central  basins.  The  construction  of  canals,  facilitated  by  the  lay  of  the 
country,  would  be  accomplished  at  comparatively  small  expense  and  would  be  of  in- 
eBtimaDle  value  to  Colorado. 

STATEMENT   OF  F.  E.  LACEY,  CAPTAIN,  TENTH,  INFANTRY,  U.  S. 

ARMY.  OF  FORT  CRATATFORD. 

Th«  system  of  irrigation  in  use  in  this  valley  does  not  differ  from  any  I  have  seen 
in  other  parts  of  the  country,  and  seems  to  be  fairly  well  adapted  to  present  wants. 
There  seems  to  me  to  be  an  unnecessary  waste  of  water,  owing  to  the  fact  that  there  is 
DO  proper  means  of  regulating  the  flow  of  surplus  water  when  the  river  is  high;  con- 
sequently in  the  months  of  July  and  August  there  is  a  great  scarcity  of  water  and  late 
erops suffer.  Storage- reservoirs  could,  with  small  expense  compared  with  the  results, 
be  constructed  in  the  foot-hills  on  both  sides  of  the  Uncompahgre  River.  Tliere  are 
many  natural  depressions  admirably  suited  to  that  purpose  and  much  valuable  land 
now  almost  barren  would  become  good  farming  land.  I  believe  a  system  of  reser- 
ToitB  in  the  Arkansas  Valley  will  soon  be  an  absolute  necessity. 
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STATEBIENT    OF    TTV' ALTER  D.  McCATV,  FIRST  LIEUTENANT    AND 
ASSISTANT  SURGEON,  OP  FORT  CRAWFORD. 

My  experience*  on  the  subject  of  irrigation  is  limited  to  the  most  casnal  observa- 
tiou  of  tbe  metbod  jmrsued  in  tbis  valley,  gained  from  a  year's  stay  at  ibis  post. 
Tbe  land  here  can  hardly  be  called  ''arid/'  as  tbe  soil  seems  to  contain  everything 
necessary  to  the  growth  of  nearly  all  grains,  frnits,  and  vegetables,  whicb  will  grow 
in  a  temperate  climate.  There  is,  however,  a  deficiency  of  rain-fall  nsuully  from  May 
1ft  Aagnrtt  or  Scpteni1»er,  and  irrigation  is  practiced  to  make  ap  for  tbe  small  amonnt 
of  rain.  Tbe  method  nsed  is  tbe  simplest  known.  Tbe  water  is  taken  directly  from 
nataral  water- courses,  no  reservoirs  being  known,  acd  is  conducted  to  tbe  bighest 
Jevel  of  tbe  laud  to  be  cultivated  ;  there  it  is  caused  to  overflow  the  ditch,  by  thea<^ 
tiou  of  small  womlen  sluice-gates  placed  at  convenient  intervals.  If  tbe  land  is 
planted  witli  vegetables,  in  bills,  the  water  overflows  in  a  series  of  small  cbannels  per- 
pendicular to  tbe  conducting  ditch  and  running  between  tbe  bills;  fields  of  grass, 
alfalfa,  or  grain  are  simply  flooded.  The  water  not  taken  up  by  tbe  ground  is  col- 
lected in  a  dit<;h  placed  at  tbe  lowest  level  of  the  ground,  and  tlius  conducted  away. 
Irrigation  is  practiced  [from  April  to  tbe  maturing  of  the  crop.  No  manuring  effect  is 
expected  of  tbe  water,  but  simply  tbe  moisture  is  needed  in  the  absence  of  rain.  The 
ditcb  company  in  tbis  valley  sell  tbe  right  to  water  from  their  ditcb   for  $10  an  acre. 

That  land  perlectly  arid,  witbout  vegetation,  may  by  tbe  constant  use  of  water  be 
rendered  fertile,  is,  I  believe,  undoubted.  In  sucb  cases  tbe  manuring  effect  of  water, 
and  not  moisture  alone,  is  needed,  and  a  long  time  might  be  required  in  effecting  tbe 
change.  Tbe  circumstances  would  be  very  different  from  tbose  in  this  valley.  The 
quality  J»ud  amount  of  suspended  matter  of  the  water,  tbe  climato  and  soil  of  the 
laud  to  be  irrigated,  would  all  bave  to  be  carelully  considered.  I  am  not  prepared 
either  by  experience  or  acquirements  to  offer  any  views  of  practical  valne  on  tbe 
subject  of  "irrigation  of  arid  lands." 

STATEMENT  OF  THOMAS  McCUNNIFF,  INDIAN  AGENT,  OP  SOUTH- 
ERN UTE  AGENCT,  IGNACIO. 

All  facts  and  data  bearing  upon  tbe  previous  customs  of  irrigation  practiced  by  tbe 
Indians  under  my  charge  are  very  meager  and  unsatisfactory.  In  fact,  in  former 
ye'irs,  tbe  Utes  seem  to  have  relied  but  little  upon  tbe  products  of  tbe  soil.  Their 
efforts  were  conflned  to  tbe  raising  of  small  patches  of  corn  and  melons,  wbicb  were 
always  planted  at  tbe  moiitli  of  some  vcga,  wbere  tbe  water  from  above  filtered 
tbrough  tbe  soil  and  moistened  tbe  roots  of  tbe  plants.  From  tbis  practice,  we  may 
infer,  we  bave  the  present  system  of  snbirrigation.  But,  owing  to  the  increased  num- 
bers desiring  to  engage  in  tbe  raising  of  crops  on  sucb  ^mall  patches  and  tbe  limited 
amount  of  available  land  under  that  primitive  system  of  irrigation,  it  became  neces- 
sary to  devise  some  means  by  wbicb  a  larger  area  could  bo  utilized.  This  probably 
caused  tbe  Utes  to  resort  to  the  system  of  irrigating  ditches,  with  flumes  and  head- 
gates,  wbicb  is  now  practiced  bore  and  in  tbe  main  throughout  Colorado  and  New 
Mexico. 

STATEMENT  OF  "WILLIAM  ASHTON,  ENGINEER,  COLORADO  DIVIS- 
ION, UNION  PACIFIC  RAILTATAY  COMPANY,  DENVER. 

Along  the  Kansas  Pacific  Division  of  tbe  Union  Parific  Railway,  which  passes 
through  the  central  ea»teru  portion  of  the  State,  water  for  the  various  uses  of  the 
railway  company  is  obtained  from  wells;  these  wells  are  in  most  cases  sunk  at  a 
l)oint  near  a  sniall  water  course,  and  although  the  water  seldom  appears  as  a  stream 
in  these  water- courses,  a  fair  supply  as  to  quantity  is  usually  obtained  by  sinking 
wells  through  the  sand  and  gravel  beneath  the  bed  of  these  apparently  dry  streams 

At  one  point  on  this  line  of  railway  an  artesian  well  has  been  put  down  which  I 
nn<lerstand  is  furnishing  a  large  amount  of  very  good  water;  of  tbis  yon  probably 
have  record  in  your  oflice.  This  well  is  about  15  miles  west  of  tbe  east  boundary 
line  of  the  State  and  niaily  midway  between  the  north  and  south  boundaries. 

The  Jnlesburg  branch,  owned  and  operated  by  this  company,  lies  along  the  South 
Platte  Kiverfroni  the  point  where  it  enters  the  northeast  corner  of  tbe  State  to  its 
junction  with  the  Denver  Pacific  district  at  La  Salle.  Plenty  of  water  for  our  pur- 
poses can  be  obtained  at  almost  any  point  along  this  line  by  sinking  a  well  fromiiO 
to  40  feet  deex) ;  quicksand  is  often  struck  in  these  wells  and  tbe  water  contaios  some 
alkali. 
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Wells  along  this  line  are  located  as  below  and  of  dimensions  shown. 


Station. 

* 

Depth. 

Diameter. 

Quantity. 

Quality. 

1 

Sed^v^wick...... ...................................... 

Feet. 
21 
20 
21 
22 
21 
20 
22 
20 
20 

Feet. 
11 
11 
11 
12 
11 
11 
11 
11 
11 

Plenty' 

do 

—  do 

...do 

...do 

do 

....do 

....do 

do 

Some  alkali. 

Crook 

Do. 

Iliff 

SterliDg 

Do. 
Do. 

I^f tiiiun  .........................................  .... 

Do. 

Snyder 

Do. 

Dental 

Do. 

Orchard ............. 

Do. 

Hardin 

Do. 

On  the  Denver  Pacific  district  water  was  more  difhcult  to  find.  At  Pierce  a  well 
34  feet  deep  supplies  all  water  needed  for  locomotives  and  station  purposes,  while  10 
miles  farther  north,  at  Dover,  a  hole  was  put  down  17f>  feet  and  no  water  found. 

At  Athol,  on  the  divide  between  Lone  Tree  and  Crow  Creeks,  a  well  was  sunk  162 
feet,  but  no  water  found.  Athol  Station  is  very  near  the  north  boundary  line  of  the 
State. 

On  the  mountain  districts  plenty  of  water  for  railway  purposes  can  usually  be 
taken  from  streams  along  the  liue  .or  from  adjacent  sprinj^s.  Most  of  the  water-tanks 
on  these  districts  are  supplied  by  gravity  pipe  lines  and  the  quality  of  water  is  usu- 
ally good. 

Dug  wells  iu  eastern  Colorado  cost  us  from  $10  to  |15  per  foot  of  depth  for  wells  10 
to  15  feet  in  diameter  and  less  than  80  feet  deep.  This  price  covers  the  well  complete, 
well  lined  with  a  good  dry  stone  wall  for  its  entire  depth.  Quicksand  is  usually 
overcome  by  walljug  the  well  as  fast  as  it  is  sunk  and  by  cementing  the  wall  where 
unusually  bad  strata  of  quick  sand  are  found. 

On  the  Denver  Pacific  district,  between  Denver  and  Cheyenne,  we  have  for  the 
supply  of  locomotives  five  wells,  including  one  at  Denver,  and,  in  addition  to  this, 
one  tank  at  Carr,  supplied  from  a  spring. 

These  wells  are  as  follows :  • 


Station. 

Depth. 

Diameter. 

Quantity. 

Quality. 

Denver 

Feet. 
25 
32 
31 

Feet. 
20 
6 
12 

Abundant 
Plenty.... 

Alkali. 

Brighton 

Fair  for  locomotive  use. 

Plat  teviii«3 

Alkali. 

La  Salle 

Pierce 

31 
11 

9 

Fair  for  locomotive  use. 

Carr 

Do. 

« 

On  the  line  of  the  Colorado  Central  we  obtained  all  water  from  the  water-works  of 
the  towns  we  pass  through ;  this  water  is  usually  from  a  mountain  stream  by  a 
gravity  pipe  line;   the  quality  of  water  is  good. 

On  the  Denver  and  Boulder  Valley  from  Brighton  to  Boulder  we  have  no  water 
statioDs ;  water  could  be  obtained  at  almost  any  station  along  this  road  by  sinking 
a  shallow  well,  except  where  road  crosses  the  divide  between  South  Platte  River  and 
Coal  Creek. 

The  water  in  this  section  of  the  country  contains  a  large  amount  of  alkali  if  taken 
firom  near  the  surface. 

On  the  Greeley,  Salt  Lake  and  Pacific  district  the  only  water  station  is  at  Fort 
Collins ;  this  supply  is  from  the  city  water- works. 

At  Stout  a  pipe  line  is  laid  from  a  spring  in  the  side  of  a  steep  hog-back  from  which 
water  of  good  quality  is  obtained,  but  the  amount  is  so  limited  that  it  is  seldom  used 
for  other  than  domestic  purposes. 

The  Denver,  South  Park  and  Pacific  district  as  well  as  the  other  mountain  lines,  id 
well  sapplied  with  water ;  most  of  it  of  good  quality,  from  mountain  streams. 

No  water-storage  system  nsed  by  this  company  in  Colorado. 

The  headquarters  of  the  engineering  department  for  Colorado  being  at  Denver, 
the  location  of  a  United  States  observation  and  weather  reporting  station,  no  ac- 
curate record  of  temperatures,  precipitations,  etc.,  has  been  kept. 

The  nae  of  artesian  wells  in  and  about  Denver  has  greatly  increased  within  the 
past  three  or  four  years,  and  this  method  of  obtaining  water  for  domestic  use  has  been 
largely  adopted  both  in  the  city  and  country.    The  section  about  Denver  in  which 
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these  wells  flow  is  described  about  as  follows :  From  Golden  north  to  the  south  line 
of  township  1  south  ;  thence  northwest  to  Brighton ;  thence  east  to  near  the  divide 
between  the  South  Platte  River  and  Box  Elder  Creek ;  thence  southerly  along  said  di- 
vide to  the  south  line  of  township  4  south  ;  thence  southwest  to  Aceqaia  and  Platte 
Cafion ;  thence  north  along  base  of  mountain  to  Golden.  There  are  points  ontside  and 
adjacent  to  this  district  where  flowing  wells  are  struck,  but  as  near  as  I  can  deter- 
mine at  present  the  district  as  described  is  practically  correct. 

Artesian  wells  seem  to  be  a  success  over  the  entire  eastern  portion  of  Colorado,  a 
good  supply  of  good  water  usually  being  found,  but  at  some  points  it  is  so  far  below 
the  surface  that  the  expense  necessary  for  pumping  machinery  decreases  the  value  of 
the  well.  These  wells,  so  far  as  I  know,  are  used  for  domestic  purposes  except  in  a 
few  cases  where  the  overflow  is  retained  in  a  small  reservoir  for  irrigating  pnrposes, 
but  these  cases  are  so  rare  and  the  reservoirs  so  small  that  they  practically  have  no 
bearing  upon  the  irrigation  problem. 

Warer  that  rises  to  the  surface  is  found  in  the  vicinity  of  Denver  at  a  depth  of  about 
325  feet  and  600  feet ;  the  best  wells  are  from  the  600-foot  flow. 

From  the  600  foot  flow  a  pressure  of  20  pounds  per  square  inch  at  the  surface  is 
often  obtained,  while  it  is  claimed  by  many  that  some  wells  have  a  much  higher 
pressure. 

^  That  portion  of  Colorado  east  of  the  base  of  the  mountains  could  be  almost  en- 
tirely utilized  as  farming  land  and  for  agricultural  purposes  if  water  for  irrigating 
coula  be  obtained.  The  soil  is  light,  and  in  many  cases  contains  a  considerable 
amount  of  sand,  but  when  properly  irrigated  the  crops  grown  in  this  soil  are  seldom 
surpassed.  Farming  has  been  attempted  in  the  extreme  eastern  portion  of  the  State 
at  several  points  without  irrigation,  but  although  partial  crops  have  been  raised— 
and  some  of  the  farmers  by  this  method  are  very  confident  of  success — the  future  will 
probably  prove  that  even  in  the  most  eastern  portions  of  the  State  this  method  will 
prove  very  uncertain  and  unsatisfactory. 

BLANKS  AND  FORMS  USED  IN  DITCH  MANAGlflUZSNT. 

[  Furnished  the  committoe  through  S.  J.  Gilmore  by  the  Northern  Colorado  Irrigation  Company, 

office,  Denver,  Colo.] 

RULES  FOR  EMPLOYfiS   ON  THE  PLATTE  CANAL. 

D.  W.  Payne,  division  superintendent. 

Division  No.  1. 
.   This  division  of  the  canal  commences  at and  ends  at . 

You  are  specially  under  the  orders  and  directions  of  the  engineer,  and  you  are  to 
carry  out  faithfully  and  promptly  all  his  instructions.  You  will  frequently  and 
closely  examine  every  part  of  the  canal  in  your  division,  and  enter  in  your  weekly 
report  any  remarks  that  you  may  think  necessary  regarding  the  generarcoudition  of 
the  works.  Should  there  be  a  necessity  for  immediate  attention  to  any  part  of  the 
canal,  report  immediately  on  the  telephone  to  (he  othce,  or  if  before  9  o'clock  a.  m. 
or  after  4  o'clock  p.  m.  ring  the  number  on  the  telephone  for  the  engineer.  Failing 
to  get  an  answer  from  the  engineer  ring  the  manager's  number. 

Should  a  serious  leak,  or  break,  or  overflow  occur,  you  will  immediately  make 
every  effort  to  stop  it,  and  to  accomplish  this  you  may  hire  such  assist-ance  as  may  be 
necessary  and  close  at  hand.  Open  the  nearest  waste  gates  above  the  leak,  or  break, 
or  overflow,  and  if  necessary  to  have  all  the  water  shut  out  of  the  canal,  telephone 
to  Denver  to  any  of  the  three  calls  there.  Should  the  accident  be  one  that  yon  cao 
overcome  without  great  difficulty,  do  not  lose  time  by  leaving  it  and  trying  to  tele- 
phone, but  get  such  assistance  as  may  be  nearest.  If  necessary,  send  or  go  to  the 
nearest  telephone  and  give  notice  to  the  engineer. 

All  employes  on  the  canal  are  required  to  promptly  render  assistance  to  each  other 
whenever  there  is  any  necessity  for  so  doing.  Each  division  superintendent  shall 
keep  a  daily  record  of  the  depth  of  water  on  the  gauge  or  gauges  in  his  division,  ind 
will  report  the  same  to  the  engineer  by  telephone  daily. 

Each  division  superintendent  shall  provide  himself  with  a  suitable  horse  and  cart, 
if  such  conveyance  be  required,  and  shall  at  ail  times  carry  with  him  a  shovel,  ham- 
mer, nails,  screw-driver,  wrench,  measuring  rule,  and  telephone  tools,  all  of  which, 
except  the  horse  and  cart,  and  feed  for  horse,  will  be  provided  by  the  company.  In 
addition  to  these  tools,  there  should  be  on  each  division  oakum  and  sacks,  and  divis- 
ion superintendents  will  promptly  notify  the  engineer  when  additional  supplies  are 
needed. 

Expenses, — Except  in  cases  of  emergency,  such  as  leaks,  breaks,  or  overflows,  or 
danger  of  any  of  these,  no  materials  or  tools  shall  be  purchased  or  obtained  on  the 
credit  of  the  company,  except  by  the  engineer  or  ou  his  order,  and  no  labor  shall  be 
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employed  except  in  emergencies  as  above  stated,  without  first  having  the  authority 
of  the  engineer.  In  all  cases  where  laborers  or  mechanics  are  employed,  the  person 
in  charge  of  the  division  where  the  work  is  being  done  shall  keep  a  fnll  and  complete 
record  of  the  time  each  person  is  employed  and  the  wages  to  be  paid,  unless  the  engi- 
neer shall  place  some  other  person  in  charge  of  the  work. 

All  payments  for  wages  or  hiie  of  any  kind  and  for  material,  shall  be  made  at  the 
office  of  the  company  in  Denver,  and  then  only  upon  properly  stated  and  certified 
accounts  first  approved  by  the  president  or  manager. 

Care  of  property, — All  property  of  the  company  must  be  carefully  watched  and  pro- 
tected on  each  division  by  the  division  superintendent,  and  he  shall  be  responsible 
for  locks,  keys,  gate-pins,  tools,  bolts,  bars,  or  other  effects.  He  shall  report  promptly 
to  the  engineer  or  manager  all  cases  where  the  property  of  the  company  has  in  any 
wa^  been  tampered  with  or  damaged,  such  as  the  cutting  or  breaking  of  gates  or 
weirs,  or  interference  in  any  way  with  the  banks  of  the  canal  or  flumes.  He  shall 
also  report  all  cases  where  any  damage  has  resulted  to  the  property  of  others  by  reason 
of  overflow  or  breaks,  or  in  any  other  way. 

Distribution  of  water, — Such  water  as  may  from  time  to  time  be  in  the  canal  shall  be 
divided  pro  rata  to  all  persons  entitled  thereto  by  reason  of  their  ownership  of  water 
rights,  and  each  person  in  charge  of  a  division  shall  in  the  most  impartial  and  care- 
fnl  manner  tnrn  water  out  of  their  respective  gates  in  strict  accordance  with  the 
directions  giveii  from  time  to  time  by  the  engineer  or  from  the  manager's  oflice,  and 
nnder  no  circumstances  is  any  person  to  be  allowed  to  open  a  gate  or  in  any  way  to 
obtain  more  water  than  the  quantity  stated  in  the  directions.  The  gate  on  every 
outlet  must  at  all  times  be  kept  locked  and  the  division  superintendent  must  at  all 
times  carry  the  keys  with  him.  He  shall  carefully  inspect  all  gates,  weirs,  and  out- 
lets every  day  to  see  if  all  be  in  good  order,  also  to  discover  if  the  gates  are  being 
tampered  with,  and  he  shall  measure  and  record  every  day  the  depth  of  water  flow- 
ing over  each  weir,  and  enter  the  same  in  the  reports  prepared  for  such  purpose.  Look 
sharply  for  persons  having  duplicate  keys. 

All  outlets  are  to  be  kept  free  and  clear  of  drift-wood  and  all  other  floating  matter, 
and  the  gates  should  be  frequently  examined  to  see  if  there  be  a  free  flow  under 
them  ;  also  that  no  wedges  have  been  driven  under  them  by  person^  trying  to  get  more 
water. 

Do  not  accept  the  statement  of  any  person  about  water ;  all  instructions  pertain- 
ing thereto  will  be  given  on  the  telephone,  or  in  writing,  from  the  proper  authority. 

Report  promptly  the  name  of  any  person  who  offers  any  bribe  or  any  inducement 
to  get  more  water  than  is  then  being  allowed  under  the  directions  given  you. 

Whenever  there  is  a  rise  in  the  water  in  the  canal,  not  caused  by  floods  from  the 
prairie,  the  quantity  running  over  the  weirs  in  the  lateral  ditches  should  not  be  al- 
lowed to  increase  by  reason  of  the  greater  pressure  on  the  outlets.  The  gates  in  the 
outlets  should  be  partly  closed  down  so  as  to  give  just  the  same  depth  of  water  over 
the  weirs  as  was  running  before  the  rise,  unless  orders  contrary  to  this  have  been 
given  from  proper  authority.  In  almost  every  instance  when  more  water  is  taken 
into  the  canal  from  the  river,  the  extra  quantity  is  intended  for  the  divisions  at  the 
end  of  the  canal.  When  a  suddenly  great  rise  occurs  in  the  canal  by  reason  of  flood 
water  from  the  prairies,  caused  by  a  storm,  make  haste  to  the  waste-gates  and  open 
them,  also  let  out  at  all  the  outlets  in  the  canal  as  much  water  as  the  lateral  ditches 
will  fairly  carry  without  overflowing  or  doing  any  damage. 

Whenever  there  are  indications  of  a  storm  and  a  flood,  the  waste-gates  should  be 
opened  before  the  flood  comes.  Good  judgment  and  prompt  action  in  emergencies  of 
this  kind  will  determine  the  efficiency  and  earnestness  of  the  employd  in  the  duties 
assigned  to  him. 

Whenever  you  see  that  water  is  being  allowed  to  run  to  waste  by  any  irrigator, 
reduce  the  quantity  running  over  the  weir  to  the  extent  of  such  waste.  If  you  see 
that  a  lateral  ditch  is  broken,  and  the  water  is  running  to  waste,  shut  off  the  water 
and  notify  the  superintendent  of  the  lateral  or  some  person  who  is  using  water  from 
it.  Make  a  record  of  your  action  in  every  case  of  the  two  above  kinds,  and  state  the 
particulars  in  your  weekly  report. 

Note. — There  must  not  bo  any  absence  from  duty  unless  permission  first  be  obtained 
from  the  engineer  or  manager. 

There  must  not  bo  any  scolding  with,  or  rough  language  applied  to,  farmers  ipr 
users  of  water.  You  can  perform  your  duty  better  without  this.  If  any  one  assaults 
yon  without  just  provocation  the  company  will  assist  you  in  a  prosecution. 

Any  case  of  intoxication  or  any  neglect  of  duty,  or  apparent  indolence  or  indiffer- 
ence on  the  part  of  an  employd  will  be  met  with  prompt  dismissal. 

All  reports  must  be  carefully  and  accurately  made,  so  that,  if  necessary,  they  can 
be  sworn  to. 

S.  J.  GiLMORE,  Manager, 
George  G.  Anderson,  Engineer, 
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Record  of  dqHha  of  IVater  ai  the  xceiry  at  the  city  limits  of  Denver^  for  the  week  ending  Sat- 

vrdai/t ,  188 — ,  at  6  o'clock  p,  m. 


Day. 


Sunday 

Moufliiy 

TneAclay  — 
"^Vednosday. 
TbnrHday... 

Friday 

Saturday  . . . 


7  a.in., 

depth  iu 

inchos. 


6  p.m., 

depth  in 

iuchen. 


Average 

depth  per 

day. 


Discharge 

in  cubic 

fuel. 


Total 

quantity  iu 

gulluus. 


I  certify  that  the  depths  of  water  entered  alcove  iu  the  first  two  columns  are  true 
and  correct. 


I  certify  that  tlie  deptlis  given  ahove  in  the  first  two  columns  and  the  average 
depths  given  in  the  third  colnnin  show  a  total  delivery  of  water  for  the  week  eudiug 
as  above,  of ctibic  feet,  or  the  equivalent  of gallons. 


Becord  of  depth  of  water  on  weirs  in  third  division  for  the  week  ending  Saturday j  Sepim- 

ber  16,  1888. 


Outlet 
number. 

Sunday. 

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Snturday. 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

• 

59 

'3 

60 

o 

61 

A 

62 

a 

• 

o 

6 

6 

6 

• 

• 

0 

63 
64 

u 

O 

fi. 

« 

P 

P 

P 

65 

es 

66 

^ 

67 

O 

m 

68 

;z5 

• 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

, 

I  certify  that  the  depths  of  water  entered  ahove  are  true  and  correct. 

Thos.  Evans, 
Division  Super  in  teiideiU, 
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Record  of  depths  of  water  in  flumes,  etc.,  for  the  week  ending  Saturday , 


18^. 


Location. 

Sunday. 

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

Dani ............. 

Cafion  Flame 

Plum  Creek 

Bonuett  Gulch... 

Little  Dry 

('horry  Creek 

SdcUon  1  Check  . 
Dryer's  Check . . . 

I  certify  that  the  depths  of  water  entered  above  are  as  telephoned  to  me  daily  by 
the  respective  division  men. 


Report  of  services  performed  during  week  ending  Saturday  evening, 


.,  18-,  ly 


Sunday, 

Monday, 

Taesday, 

Wednesday, 

Thursday, 

•Friday, 

Saturday, 

The  Northern  Colorado  Irrigation  Company.     Report  of  services  performed  by 
,  for  week  ending  Saturday  evening, ,  18 — . 


[Fill  in  every  evening,  and  not  wait  to  end  of  week,  when  you  may  have  forgotten 
particulars.] 

Note.— This  report  may  be  made  in  pencil.  It  need  not  include  all  the  little  details 
of  work,  but  should  be  sufficiently  full  to  clearly  indicate  what  was  done  each  day. 
It  should  be  sent  by  mail,  or  otherwise,  at  the  first  opportunity,  to — 

S.  J.   GiLMORE, 

Manager,  Denver,  Colo, 


STATEMENT  OF  A.  J.  McCUNE,  CIVIL  ENGINEER,  GRAND  JUNCTION. 

[The  statements  from  western  Colorado  were  received  after  a^ournment  and  ordered  inserted  in  re- 
port.] 

I  am  a  civil  engineer,  and  have  resided  here  since  1883.  I  was  engineer  on  the 
Grand  River  Ditch  during  its  construction  and  for  two  years  past  have  surveyed  sev- 
eral sites  for  small  reservoirs  for  the  fanners.  As  to  the  extent  of  our  system  :  The 
Grand  Valley  Canal  is  in  width  35  feet  in  the  bottom,  to  run  5  feet  depth  of  water. 
It  covers  40,000  acres ;  cost  about  1*250,000.  There  are  about  seventy- live  small  irri- 
gating ditches,  covering,  perhaps,  60,000  acres.  The  Grand  Valley  Canal  is  taken 
from  the  Grand  River;  tne  smaller  ditches  are  taken  from  the  tributaries  of  the  Grand 
River. 

The  supply  of  water  from  the  Grand  River  appears  to  be  sufficient  for  all  land  that 
it  is  practicable  to  water  from  that  river.  The  supply  from  the  smaller  streams  is 
limited,  except  for  a  period  of  two  mouths,  or  perhaps  seventy  days,  while  the  snow 
U  melting  from  the  mountains. 
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There  is  need  of  storage  reservoirs  on  the  southern  and  western  slopes  of  the  Grand 
Mesa.  In  the  valley  of  Kannah  Creek  and  Whitewater  streams  there  is  a  large  body 
of  valuable  fruit  and  farming  land,  perhaps  40,000  acres,  that  could  be  sacfSstfally 
watered  from  reservoirs  upon  the  Grand  Mesa. 

There  are  some  old  lake  beds  on  Grand  Mesa  that  could  be  successfully  converted 
into  reservoirs. 

A  full  survey  for  irrigating  purposes  would  be  helpful  in  promotingthe  co-opera- 
tion of  capital  and  in  constructing  stora^^o  works. 

The  farujers  have  already  done  something  in  a  very  small  way,  but  their  means  are 
too  limited. 

If  a  survey  were  made  pointing  out  the  location  of  reservoirs  and  the  feasibility 
of  making  by  the  building  of  reservoirs  thousands  of  acres  of  land  now  worthless  to 
be  worth  from  |25  to  $50  per  acre,  capital  could  surely  be  induced  to  construct  snch 
works.  There  are  other  portions  of  this  country  where  the  small  streams  have  been 
overtaxed,  in  other  words,  where  more  land  has  been  entered  than  could  be  watered, 
through  ignorance  on  the  part  of  the  farmers,  as  to  the  capacity  of  the  streems.  At 
the  head  of  these  streams  are  good  reservoir  sites  where  water  could  be  stored,  not 
only  to  relieve  the  farms  that  are  already  located,  but  also  to  supply  new  ones.  Al- 
together in  Mesa  County  alone  about  100,000  acres  could  be  reclaimed. 

STATEMENT  OP  R.  V7.  SHROPHIRE.  OF  "WHITB  'WATER. 

I  have  been  farming  in  Mesa  County,  Colo.,  since  1882.  I  live  about  8  miles  from 
Grand  Junction.  The  results,  financially  and  otherwise,  have  been  beyond  my  ex- 
pectations in  every  respect,  both  in  farming  and  fruit  raising.  The  chief  product-s  are 
timothy,  alfalfa,  and  fruit.  Irrigation  does  pay;  I  would  not  farm  in  a  country 
where  irrigation  is  not  possible.  My  land,  before  cultivation  under  irrigation,  was 
worth  nothing.  I  have  since  been  offered  $6,000  cash  for  my  130  acres.  This  was 
days  since.  I  have  a  house  on  it  worth  $1,500,  but  $8,000  cash  is  my  price.  I  am  cul- 
tivating 120  acres.  My  net  profit  last  year  was  $2,000  on  80  acres.  I  had  40  acres 
rented.  My  water  for  irrigation  comes  from  Kannah  Creek  and  I  havo  a  plentifhl 
supply,  because  the  private  ditch  in  which  I  have  an  interest  has  the  priority  of 
right  to  the  water  in  the  creek.  There  are  5,000  acres  of  land  taken  up  and  only  balf 
farmed,  because  of  the  fact  that  their  rights  are  second  to  ours.  Our  ditch  covers 
1,000  acres. 

There  is  a  good  location  for  a  storage  reservoir  on  that  creek,  and  its  establishment 
would  be  of  benefit  to  the  farmers  now  located  in  that  section.  It  could  be  built  on 
the  Grand  Mesa  at  a  cost  of  $10,000.  That  would  benefit  the  farmers  now  located  on 
Whitewater,  Kannah  Creek,  and  the  country  between  the  two,  te  the  extent  of  fully 
$10,000  in  one  year,  besides  enabling  10,000  acres  more  of  land  equally  as  good  as  that 
now  farmed  to  be  settled  upon  and  worked  with  profit.  We  are  short  of  water  for  two 
months,  from  July  15  to  September  15,  just  the  time  when  it  is  most  needed.  Oar  irri- 
gating season  is,  for  grain,  five  months;  for  fruit,  eight  months. 

STATEMENT  OF  C.  TV.  STEELE,    OP  GRAND  JUNCTION. 

I  have  been  farming  in  Mesa  County,  Colo.,  since  1881.  The  results  have  been  satis- 
factory in  every  respect.  Our  chief  products  are  vegetables  and  small  fruits.  Irri- 
gation pays  and  I  would  not  farm,  unless  so  situated  that  I  could  irrigate  the  land 
at  will.  My  land  before  cultivation  under  irrigation  was  practically  worth  nothing. 
Its  market  value  is  for  35  acres,  in  cultivated  fields,  $50  per  acre ;  for  35  acres  an  or- 
chard, $200  per  acre.  I  am  cultivating  70  acres.  My  net  profit  per  acre  last  year  was 
for  vegetables  grown  between  trees  in  orchard,  $50 ;  alfalfa,  $30  per  acre.  I  own  a 
water-right  in  perpetuity,  paying  an  annual  assessment  of  20  cents  per  inch,  equal  to 
12i  cents  per  acre,  and  have  had  plentiful  supply  at  all  seasons  for  eight  years  past. 
The  water  is  taken  from  Grand  River. 

The  possibilities  for  fruit  raising  in  this  section  are  great.  I  have  liveil  in  sonth* 
western  Missouri,  and  I  find  Grand  Valley,  Colorado,  far  superior.  The  fruit  grows 
to  greater  perfection.  It  is  not  troubled  with  insect  pests,  such  as  codling  moths, 
curculio,  and  the  borer.  Grand  Valley  is  also  adapted  to  a  wider  range  of  varieties. 
Grapes  and  gooseberries,  which  often  scald  or  mildew  in  southwestern  Missouri,  snc- 
ceed  admirably  here,  as  also  do  currants.  My  pears  have  begun  fruiting,  and  in  size 
and  quality  they  compare  favorably  with  California  productions ;  trees  show  no  symp- 
toms of  the  dreaded  pear  blight.  All  peach  trees  of  sufficient  age  were  loaded  with 
fruit  the  past  season.  The  length  of  our  irrigating  season  is  nine  months.  The  cli- 
mate is  hot  and  dry ;  the  thermometer  seldom  reaches  zero.  The  rain-fall  is  very 
little ;  not  enough  to  be  of  any  practical  benefit,  and  there  is  scarcely  any  snow. 
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STATEMENT  OF  CTRUS  L.  HUGHES,  OP  DENVER. 

I  am  .a  niirserymanf  and  my  interests  consist  of  an  80-acre  peach  orchard,  .three 
years  old,  9  miles  from  Grand  junction.  There  are  fourteen  thousand  trees  in  it,  all 
in  healthy  condition.  They  will  be  in  bearing  next  year.  Have  every  reason  to 
expect  a  yield  of  |15,000  worth  of  peaches  from  the  crop  of  1H90.  In  this  enterprise 
I  have  invested  $11,000.  The  value  of  my  land  if  I  had  no  water  would  be  practi- 
cally nothing.     I  consider  my  ^0-acre  farm  to  be  worth  to-day  at  least  |25,000. 

STATEMENT  OF  J.  CLAYTON  NICHOLS,  OF  GRAND  JUNCTION. 

I  devote  my  entire  attention  to  alfalfa  and  stock  raising  and  have  3*25  acres  planted 
to  alfijfa,  6  miles  from  Grand  Junction.  Tbe  yield  of  alfalfa  thereon  is  8  tons  to  the 
acre.  It  is  worth  this  year  $9  per  ton  on  the  ground.  The  laud  would  not  grow  grass 
before  irrigation,  and  was  quite  worthless.  It  is  now  worth  $50  per  acre.  I  get 
water  from  the  Grand  River  Ditch.  I  have  a  quarter-section  of  land  on  **^The  Big 
Salt  Wash,"  but  prior  rights  take  all  of  the  water  from  me.  Were  a  reservoir  con- 
strncted  at  the  head  of  this  mountain  stream,  5,000  acres  would  at  once  be  available 
for  farming  purposes.    My  neighbors  raise  the  huest  peaches  grown  in  this  valley. 

STATEMENT  OF  A.  D.  MAHANY,  OF  FRUITA. 

I  have  farmed  by  irrigation  12  miles  from  Grand  Junction  for  the  past  five  years. 
I  would  not  farm  where  irrigation  was  not  possible.  My  principal  crops  are  oats, 
wheat,  corn,  alfalfa,  and  fruit.  I  cultivate  about  100  acres.  There  is  plenty  of  water, 
except  a  little  short  in  July.  The  water  is  obtained  from  the  Grand  River  Ditch. 
Reservoirs  could  be  built  that  would  benefit  the  land.  Above  tbe  line  of  the  present 
ditch  there  is  a  fine  country,  which  comprises  about  5,000  acres,  that  could  be  econom- 
ically watered  were  reservoirs  built  in  what  are  known  as  tlie  *'  Little  Salt  Wash" 
and  **  the  Big  Salt  Wash,"  which  have  ravines  carrying  a  large  amount  of  water  in 
the  spring. 


FoRT  Collins,  Colo.,  September  17, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Mr.  Stewart  (chairman)  and  Mr.  Jones,  of  Arkansas  j  also 
Director  Powell, 

STATEKENT  OF  N.  G.  ALEORD^  OF  FORT  COLLINS. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Alford.  Farming,  mostly. 

The  Chairman.  Where  are  you  farming? 

Mr.  Alford.  North  of  the  town  of  Fort  Collins ;  on  the  nortli  side  of 
the  Poudre  Eiver. 

The  Chairman.  I  am  told  that  you  have  had  some  experience  as  to 
the  duty  of  water  in  this  vicinity.    Please  state  as  to  that. 

Mr.  Alford.  As  to  the  amount  of  water  I 

The  Chairman.  As  to  the  amount  of  water  necessary  to  produce 
crops,  and  the  kind  of  crops  that  can  be  produced  here. 

Mr.  Alford.  For  the  first  irrigation,  we  think  it  requires  about  15 
inches  of  water,  covering  the  ground.  The  second  time  about  12  inches 
is  required  to  raise  a  crop. 

Senator  Jones.  Bo  you  mean  15  inches  tbe  first  yearf 

Mr.  Alford.  Yes. 

Senator  Jones.  And  12  inches  the  second  year  ? 

Mr;  Alford.  Yes.  Thereafter  about  8  inches  of  water  will  raise  a 
grain  crop  in  ordinary  seasons. 
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The  Chairman.  What  amount  is  required  to  raise  allaronxid  crops, 
veiretables,  etc.  ? 

Mr.  Alford.  Tbe}'  require  more.  I  never  had  any  experience  with 
vegetables. 

Senator  Jones.  You  mean  8  inches  in  addition  to  the  rain-fall  f 

Mr.  Alford.  Yes. 

The  Qhairman.  Do  you  know  how  much  rain-fall  you  have  here! 

Mr.  Alford.  I  think  about  15  inches,  year  after  year,  in  a  term  of 
seven  or  ten  years. 

Senator' Jones.  How  much  in  the  irrigating  season? 

Mr.  Alford.  Our  rain  falls  largely  in  the  spring.  If  we  have  rain 
it  is  generally. at  that  season. 

The  Chairman.  In  the  irrigating  season  1 

Mr.  Alford.  Yes,  and  prior  to  tliat  time — in  May,  perhaps. 

The  Chairman.  I  see  in  passing  through  this  country  that  people 
seem  to  have  given  some  attention  to  storing  water  in  reservoirs.  Have 
you  given  any  attention  to  that  subject? 

Mr.  Alford.  Yes. 

The  Chairman;..  With  what  success? 

Mr.  Alford.  With  very  good  success. 

The  Chairman.  What  is  the  method  of  doing  it? 

Mr.  Alford.  A  ditch  company  of  which  I  was  president  built  one 
reservoir  on  the  mountains  that  covered  about  200  acres. 

The  Chairman.  How  deep  was  it,  what  did  it  cost,  and  what  pur- 
pose did  it  subservie? 

Mr.  Alford.  We  now  hold  20  feet  of  water  in  it,  and  we  use  it  after 
the  flood-time,  if  we  do  not  have  water  sufficient  for  the  ditch.  The 
ditch  it  is  connected  with  is  one  of  the  State  appropriations  and  it  was 
necessary  to  have  water  co  carry  out  the  irrigation  system,  because  the 
prior  rights  took  the  water  away  from  us  on  the  river.  We  built  that 
dam  and  reservoir  on  the  mountains  to  supply  the  ditch  at  the  times 
when  the  other  ditches  required  all  the  water  in  the  river. 

The  Chairman.  And  when  they  did  not  require  it,  you  took  the 
surplus  and  filled  your  reservoir? 

Mr.  Alford.  Yes,  we  were  allowed  to  take  that  when  there  was  a 
surplus. 

The  Chairman.  Is  the  surplus  of  this  stream,  the  Cach6  La  Poudre, 
all  saved  now,  or  does  it  go  down  stream  ? 

Mr.  Alford.  There  is  a  large  surplus  yet  remaining. 

The  Chairman.  A  large  surplus  to  supply  other  reservoirs? 

Mr.  Alford.  Yes. 

Senator  Jones.  How  much  did  that  reservoir  cost? 

Mr.  Alford.  About  $15,000. 

Senator  Jones.  It  is  200  acres  in  extent  ? 

Mr.  Alford.  Yes. 

Senator  Jones.  And  20  feet  deep  ? 

Mr.  Alford.  We  hold  20  feet  of  water  in  it  now. 

Senator  Jones.  Is  that  its  capacity  ? 

Mr.  Alford.  Yes. 

Senator  Jones.  How  far  away  is  that  from  your  line  of  ditch  I 

Mr.  Alford.  Seventy  miles. 

Senator  Jones.  You  get  it  to  your  ditch  by  another  ditch? 

Mr.  Alford.  No;  the  law  gives  us  a  right  to  use  the  channel  of  the 
river  to  conduct  water  in. 

Senator  Jones.  And  you  take  the  water  from  your  reservoir  by  the 
channel  of  the  river  to  that  ditch  ? 
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Mr.  Alford.  Yes. 

Senator  Jones.  So  you  were  not  at  any  g^reat  expense  in  constructing 
a  ditch  to  carry  the  water  from  your  ditch  ? 

Mr.  Alford.    No,  sir. 

Senator  Jones.  You  only  use  that  to  supplement  your  other  ditch 
at  such  time  when  you  do  not  get  your  ditch  supplied  from  the  river  f 

Mr.  Alford.  That  is  all. 

The  Chairman.  You  state<l  that  there  was  a  large  amount  of  water 
still  running  to  waste  that  might  be  stored  in  reservoirs.  Is  there 
land  cultivated  upon  which  to  use  that  water  ? 

Mr.  Alford.  Plenty. 

The  Chairman.  Are  you  familiar  with  the  country  below  here  with 
reference  to  the  opportunities  to  make  reservoirs  ? 

Mr.  Alford.  Yes ;  all  the  way  to  the  Missouri  Eiver. 

The  Chairman.  What  do  you  say  of  the  opportunity  to  store  water! 

Mr.  Alford.  There  is  an  amount  sufficient  for  more  water  than  I 
think  can  ever  be  stored. 

The  Chairman.  I  know  that,  but  what  is  the  opportunity  for  storing 
water.    Tliey  are  not  storing  water  away  below  here,  are  they  f 

Mr.  Alford.  I  am  not  able  to  say  ;  1  do  not  think  they  are. 

The  Chairman.  We  have  had  some  testimony  all  along  the  State 
with  reference  to  water  accumulating  in  the  streams  below  after 
you  have  taken  out  all  you  wanted.  Is  that  true  of  the  Cach6  la 
Poudre!  Do  you  find  the  water  again  in  the  streams  from  seepage  or 
underground  chaanels  or  anything  of  that  kind  *? 

Mr.  Alford.  It  appears  so  in  this  river. 

The  Chairman.  How  far  down  is  the  lowest  ditch  taken  *? 

Mr.  Alford.  In  this  stream,  it  runs  into  the  Platte  at  Greeley.  If 
I  recollect  correctly,  Mr.  ISTettleton  says  there  are  80  feet  of  seepage 
there. 

The  Chairman.  Have  you  ever  paid  any  attention  to  storing  the 
storm  water  on  ravines  where  there  is  considerable  water  shed,  and 
without  any  running  stream  in  dry  weather  1 

Mr.  Alford.  I  have  had  no  occasion  to  look  at  that. 

The  Chairman.  The  water  of  the  stream  has  answered  your  purpose 
so  far! 

Mr.  Alford.  We  sometimes  take  it  out  into  a  depression  or  lake  and 
store  it  and  then  take  it  out  lower  in  another  ditch. 

The  Chairman.  That  is,  the  water  of  the  river. 

Mr.  Alford.  Yes. 

The  Chairman.  Can  you  estimate  the  amount  that  goes  to  waste  in 
this  river  ? 

Mr.  Alford.  I  can  not  say  exactly.  I  have  no  way  of  knowing ; 
some  years  we  use  quite  a  large  proportion  of  it,  and  in  other  years  1 
do  not  ihink  that  we  use  a  tenth  part  of  it. 

Senator  Jones.  During  the  irrigating  season,  do  you  take  it  all  out 
of  the  river  f 

Mr.  Alford.  Some  years  we  do ;  other  years  we  do  not. 

The  Chairman.  Do  you  mean  during  the  irrigating  season  ? 

Mr.  Alford.  I  do  not  think  we  use  a  tenth  part,  taking  it  in  the 
whole  irrigating  season. 

Senator  Jones.  What  proportion  of  the  entire  volume  of  the  river 
runs  during  the  irrigating  season  ? 

Mr.  Alford.  That  season  is  about  from  the  15th  of  May  until  the 
10th  or  15th  of  August. 
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Seuator  Jones.  Three  mouths.  How  ranch  water  does  'this  river 
afibrd  in  the  other  nine  months,  compared  with  these  three  tnmithsf 

Mr.  Alford.  Very  little.  I  can  not  tell  exactly.  At  this  season  the 
river  is  very  low  ancl  will  keep  so  until  next  May. 

Senator  Jones.  And  there  is  no  water  taken  out  of  it  t 

Mr.  Alford.  Only  for  domestic  use. 

STATEMENT  OF  F.  J.  AKIES,  OF  FOBT  COLLIKS. 

The  Chairman.  You  have  heard  the  statements  of  Mr.  Alford.    Do 
you  agree  with  him  as  to  the  duty  of  water  in  this  vicinity  f 
"  Mr.  Amies.  Yes. 

The  Chairman.  He  said  he  had  had  no  experience  in  regard  to  the 
duty  of  water  in  raising  vegetables.  Have  you  made  any  observations 
in  that  resi>ect  ? 

Mr.  Amies.  None  myself.  I  only  know  those  that  have  been  taken 
at  the  college  here — at  the  experiment  station. 

The  Chairman.  What  would  be  the  duty  of  water  in  raising  vegeta- 
bles? 

Mr.  Amies.  The  duty  of  water  would  be  at  least  1  foot. 

The  Chairman.  And  you  could  irrigate  so  as  to  raise  the  different 
kinds  of  vegetables  duriug  the  whole  season  with  a  foot  of  waters 

Mr.  Amies.  Yes ;  it  is  more  distributed  with  vegetables  than  with 
grain  crops.    Grain  crops  require  generally  two  irrigations. 

Senator  Jones.  How  about  alfalfa? 

Mr.  Amies.  That  requires  one  irrigation  in  the  spring  and  sometimes 
two. 

The  Chairman.  How  much  water  does  it  take  ? 

Mr.  Amies.  I  do  not  know. 

The  Chairman.  Is  it  the  practice  here  to  flood  alfalfa  fields  after 
cutting? 

Mr.  Amies.  It  is  customary. 

The  Chairman.  What  would  be  the  amount  of  water  necessary  to 
irrigate  alfalfa  with  that  practice? 

Mr.  Amies.  It  would  take  about  two  thirds  of  what  it  would  take  for 
ordinary  crops. 

The  Chairman.  It  would  take  less  than  for  ordinary  crops? 

Mr.  Amies.  Yes.  At  each  irrigation  it  would  take  two-thirds  of  what 
it  would  take  with  an  ordinary  crop  of  grain. 

Mr.  Chairman.  How  much  for  the  season? 

Mr.  Amies.  About  twice  as  much. 

The  Chairman.  Is  that  a  reason  why  you  have  to  use  more  water 
with  vegetables — that  you  have  to  irrigate  more  frequently? 

Mr.  Amies.  Yes. 

STATEMENT  OF  A.  L.  EMIGH,  OF  FORT  COLLIKS. 

The  Chairman.  You  are  deputy  water  commissioner  of  this  dis- 
trict? 

Mr.  Emigh.  Yes. 

The  Chairman.  Have  you  taken  pains  to  ascertain  as  nearly  as  iKW- 
sible  the  amouut  of  surplus  water  that  runs  away  here  in  the  average 
year  ? 

Mr.  Emigh.  I  have  taken  a  number  of  years,  so  as  to  get  an  average. 
I  know  pretty  well  what  ran  to  waste  this  year,  and  it  was  under  U»« 
average. 
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The  Chairman.  This  lias  been  a  very  dry  year! 

I^lr.  Emigh.  Yes. 

The  Chairman.  What  proportion  of  the  whole  ran  away  this  year  *? 

Mr.  Emigh.  For  about  ten  days  there  was  a  surplus.  There  were 
2,U00  cubic  feet  per  second  for  several  days.  For  the  bahince  of  the 
time,  say  a  week,  there  were  as  much  as  400  or  500  feet  that  ran  to 
waste. 

The  Chairman.  What  proportion  of  the  whole  amount  ran  to  waste 
probably  during:  the  season  f 

Mr.  Emigh.  I  can  not  say ;  I  have  not  figured  that  up. 

The  Chairman.  It  would  cover  considerably  more  landf 

Mr.  EMiGH.«Yes.  There  wasenouj^h  ran  to  waste  this  year  to  irri- 
gate (if  you  saved  every  inch  of  it)  every  square  foot  of  arable  land  in 
the  valley. 

The  Chairman.  More  than  you  have  under  cultivation  f 

Mr.  Emigh.  Yes. 

The  Chairman.  Have  the  crops  suffered  by  reason  of  not  having  the 
water  properly  distributed  ? 

Mr.  Alford.  The  potatoes  and  corn  have.  The  early  crops  have 
not. 

Senator  Jones.  What  is  the  discharge  of  this  river  by  the  month  ! 

Mr.  Emigh.  We  have  a  record  of  it,  but  it  varies  very  much.  We 
have  nearly  4,000  cubic  feet  per  second  as  the  highest,  this  year,  in  one 
day. 

The  Chairman.  What  I  want  to  get  at  is  the  flow  of  the  river  out- 
side of  the  irrigation  season ;  what  is  the  usual  or  normal  flow  in  Sep- 
tember say ;  has  it  been  gauged  ? 

Mr.  Emigh.  Yes.  I  have  not  the  record,  however.  About  225  feet 
is  the  usual  flow  per  second  in  August  when  it  gets  down. 

The  Chairman.  That  would  be  about  the  usual  flow  outside  of  the 
irrigating  season  ? 

Mr.  Emigh.  Yes. 

The  Chairman.  For  eight  months  ! 

Mr.  Emigh.  Yes. 

The  Chairman.  That  would  make  a  total  of  about  2,000  feet  a  sec- 
ond, for  one  month's  time  ? 

Mr.  Emigh.  Yes.  To  fill  all  the  ditches,  if  they  are  all  running  full, 
would  take  about  2,000  cubic  feet  per  second.  The  decrees  of  the  court 
are  for  a  good  deal  more,  but  it  actually  takes  that. 

Adjourned. 


Greeley,  Colo.,  September  17, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Mr.  Stewart  (chairman),  and  Mr.  Jones,  of  Arkansas  ;  aldo 
Director  Powell. 

STATEMENT  OF  JOHN  L.  ROUTT,  OF  DENVER. 

The  Chairman.  How  long  have  you  resided  in  Colorado  ? 

Mr.  Routt.  Fourteen  and  a  half  years. 

The  Chairman.  You  have  been  governor  of  the  Territory  and  of  the 
State? 

Mr,  EOUTT.  I  was  the  last;  territorial  governor  and  the  first  State 
governor. 

The  Chairman.  What  is  your  occupation  now  f 
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Mr.  Routt.  I  am  cattle  raising?  and  farming.    I  have  mined  some. 

The  Chairman.  Have  you  paid  attention  to  the  production  of  crops 
by  irripition  ?  If  so,  state  the  character  of  the  crops  and  the  quantity 
produced  of  the  various  cereals  and  vegetables. 

Mr".  liOUTT.  I  have  been  engaged  in  farming  for  the  last  five  years. 
I  have  two  ditches  on  my  laud ;  have  experimented  somewhat  with 
farming  products  and  have  succeeded  pretty  well  in  some  things.  I 
have  raised  three  full  crops  of  alfalfa  every  year  but  this.  The  third 
crop  this  year  was  a  little  short  for  want  of  water.  My  ground  will 
yield  about  5.^  tons  to  the  acre  this  year,  counting  the  three  cuttings. 
1  have  raised  corn,  from  2.5  to  50  bushels  to  the  acre,  without  irrigation. 

The  Chairman.  Was  that  in  the  low  lands,  whera  there  was  seep- 
age! 

Ml".  KouTT.  It  was  in  made  land,  tlie  wash  from  the  foot-hills.  It  was 
a  level  piece  of  ground  with  a  good  deal  of  sand  and  lime  in  it.  The 
erosion  of  the  rocks  made  a  sediment  so  that  I  am  able  to  plow  pretty 
deep,  and  I  raise  corn  in  that  way.  I  have  to  irrigate  the  oats  and  the 
alfalfa. 

The  Chairman.  What  is  the  average  and  what  is  the  best  crop  of 
oats  ? 

Mr.  Routt.  The  best  I  have  been  able  to  raise  is  25  bushels  to  the 
acre;  the  oats  weighed  43  pounds  to  the  measured  busheL 

The  Chairman.  What  is  the  average  crop  for  the  State? 

Mr.  KouTT.  About  40  bushels  by  weight. 

The  Chairman.  How  about  wheat ! 

Mr.  KouTT.  I  am  not  familiar  with  the  wheat,  but  I  should  think  the 
crop  of  the  State  would  average  25  to  28  bushels  to  the  acre  or  some- 
where along  there,  although  some  extra  crops  yield  over  50  bushels. 

The  Chairman.  Do  you  raise  vegetables  of  all  kinds  here! 

Mr.  llouTT.  All  kinds  except  the  tropical  vegetables.  We  can  not 
raise  tropical  vegetables  here,  but  this  is  a  great  potato  country.  It 
is  also  a  great  country  for  cabbages,  beets,  and  all  the  ordinary  varie- 
ties of  vegetables. 

The  Chairman.  Have  there  been  experiments  made  in  regard  to 
fruits  in  different  parts  of  the  State? 

Mr.  KouTT.  Yes. 

The  Chairman.  What  do  you  say  of  the  capacity  of  this  country  to 
grow  fruit! 

Mr.  KouTT.  We  are  growing  very  good  fruit  in  Colorado.  We  raise 
excellent  apples.  This  part  of  the  country  is  not  well  adapted  for 
l)eaches,  but  almost  all  other  sorts  of  ordinary  fruits  grow  well  here. 

The  Chairman.  Have  you  mad^  any  experiments  to  ascertain  the 
duty  of  water? 

Mr.  EouTT.  Yes ;  but  that  is  pretty  hard  to  explain. 

The  Chairman.  I  mean  the  amount  of  water  necessary  to  water 
crops'? 

Mr.  KouTT.  That  depends  upon  the  quality  of  the  land.  It  will  take 
double  the  quantit^^  of  water  on  some  kinds  of  land  that  it  will  on  others. 
A  sandy  loam  that  is  not  so  sandy  but  what  it  will  raise  a  good  wild 
grass  will  take  less  water  than  a  clay  land.  I  think  it  will  produce  good 
cro])s  with  one-third  less  water  than  clay  land.  On  the  clay  land  it 
takes  a  long  time  to  flow  before  you  get  all  the  land  wet. 

The  Chairman.  How  much  does  it  take  any  kind  of  land  to  get  wet? 

Mr.  liouTT.  They  estimate  that  1.45  cubic  feet  flowing  past  a  given 
point  per  second  every  day  will  irrigate  80  acres  of  land,  I  do  not  use 
anything  near  that  much  water,  however,  on  my  land, 
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The  Chairman.  Has  the  irrigation  made  the  land  too  wet  in  any 
place  f 

Mr.  Routt.  You  can  kill  land  by  too  mach  water  just  as  well  as  you 
can  kill  it  by  want  of  water. 

The  Chairman.  Are  tbere  any  places  in  this  section  of  the  country 
that  have  been  injured,  by  too  much  water? 

Mr.  KouTT.  Yes;  you  passed  through  much  land  of  that  kind  near 
Fort  Collius.  Tlrey  have  to  ditch  the  land  out  now  so  as  to  drain  it  and 
take  olf  the  surplus  water. 

The  Chairman.  Can  it  be  drained  so  as  to  restore  it  to  its  original 
goo<l  quality? 

JMr.  KouTT.  That  I  can  not  tell. 

The  Chairman.  At  the  experiment  station  did  you  observe  where 
they  had  drained  the  land  ? 

Mr.  Routt.  Yes,  I  noticed  that;  but  they  have  not  had  a  full  oppor- 
tunity to  determine  the  fact  of  full  restoration.  I  see  no  reason,  how- 
ever, "why  the  land  should  not  be  restored,  though  I  can  not  speak  from 
actual  exi)eriei»ce. 

STATEMENT  OF  J.  MAX  CLARK,  OE  GREELEY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Clark.  1  am  a  farmer. 

The  Chairman.  Have  you  been  farming  in  this  vicinity  by  irrigation  ! 

Mr.  Clark.  Yes. 

The  Chairman.  Have  you  given  considerable  attention  to  the  sub- 
ject of  irrigation  and  the  use  of  water  ? 

Mr.  Clark.  I  have. 

The  Chairman.  Can  you  state  what  results  have  been  secured  here 
as  to  the  duty  of  water  ? 

Mr.  Clark.  We  average,  I  suppose,  something  like  a  cubic  foot  per 
gecond  for  60  acres  for  the  season.  It  varies  a  little,  but  I  think  that 
is  about  the  average.    It  varies  with  the  different  soils. 

The  Chairman.  You  reckon  that,  that  cubic  foot  will  do  for  how 
many  days ! 

Mr.  Clark.  For  the  season  through. 

The  Chairman.  What  do  you  call  the  season? 

Mr.  Clark,  About  one  hundred  days. 

The  Chairman.  Do  you  require  that  for  all  kinds  of  crops  ? 

Mr.  Clark.  There  are  some  kinds  of  crops  that  would  require  more 
and  some  that  would  not  need  so  much.  The  average  of  our  farmers 
grow  some  alfalfa,  wheat,  and  potatoes.  For  such  crops  as  we  grow 
we  want  water  all  the  time  for  about  one  hundred  days. 

The  Chairman.  Do  you  irrigate  every  day  ? 

Mr.  Clark.  Pretty  nearly  every  day. 

The  Chairman,  i^ot  the  same  land  ? 

Mr.  Clark.  No. 

The  Chairman.  You  change  around  ? 

Mr.  Clark.  Yes. 

The  Chairman.  How  often  do  you  irrigate  the  same  land  during  a 
season? 

Mr.  Clark.  As  to  alfalfa,  I  would  rather  water  it  three  or  four  times 
a  season.  We  can  not  do  that,  however ;  we  have  not  enough  water. 
But  we  would  rather  water  it  after  cutting  it  in  the  spring  and  after  the 
last  cutting  in  the  fall.    When  I  say  we  use  the  water  continuously,  I 
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do  not  mean  that  we  are  applying  tbe  water  every  day  to  the  same 
spot. 

The  Chairman.  Have  you  any  means  of  economizining  the  water  by 
mnniug  it  in  pipes  or  putting  some  coping  on  your  ditch! 

Mr.  Clark.  Not  here. 

The  Chairman.  How  do  you  flood  the  land  ! 

Mr.  Clark.  We  flood  the  entire  surface.  For  potatoes  and  corn  we 
run  the  water  down  between  the  rows.  We  water  every  row  when  we 
can ;  when  we  can  not  we  do  less  and  get  a  less  crop. 

The  Chairman.  Has  any  of  your  land  been  injured  by  having  seep- 
age water  settle  upon  it  ^ 

Mr.  Clark.  I  do  not  think  the  land  has  been  injured. 

The  Chairman.  Injured  for  immediate  use,  I  mean. 

Mr.  Clark.  Yes;  we  have  considerable  bodies  of  land  in  low  places 
where  the  soil  is  of  such  quality  that  it  will  get  wet  and  will  not  dry 
itself. 

The  Chairman.  Do  you  reclaim  that! 

Mr.  Clark.  Yes. 

The  Chairman.  How  ? 

Mr.  Clark.  We  drain  it  by  ditches. 

The  Chairman.  Does  that  restore  it? 

Mr.  Clark.  Yes. 

The  Chairman.  Is  there  a  deficiency  of  water  here  sometimes? 

Mr.  Clark.  Yes. 

The  Chairman.  Does  some  water  go  to  waste  in  the  flood  time? 

Mr.  Clark.  Yes. 

The  Chairman.  What  means,  if  any,  do  you  take  to  save  the  flood 
water  to  use  for  irrigation  ? 

Mr.  Clark.  We  have  a  few  natural  depressions  in  the  foot-hills  and 
in  the  mountains  where  we  store  some  of  this  water  in  the  high  stage, 
and  use  it  afterwards,  but  those  places  which  we  can  make  use  of  with 
the  expense  which  we  can  afford  are  not  numerous. 

The  Chairman.  W^here  you  store  the  water  in  such  places  is  the 
seepage  great,  or  do  the  places  hold  the  water  pretty  well  ? 

Mr.  Clark.  The  see])age  is  great,  but  the  water  gets  back  into  the 
main  stream  again  and  there  is  very  little  loss,  only  by  evaporation, 
which,  of  course,  we  might  not  perceive,  because  it  may  be  carried  off 
into  Nebraska  or  Kansas,  but  all  seepage  generally  returns  to  the  river. 
I  believe  it  is  estimated  that  there  is  not  over  15  per  cent,  of  the  water 
that  actually  dries  up  in  the  atmosphere. 

The  Chairman.  Are  there  opportunities  for  saving  the  flood  water! 

Mr.  Clark.  Yes,  there  is  no  trouble  about  that,  but  all  we  want  is 
money.  It  is  too  expensive  for  private  enterprise.  It  is  more  expensive 
than  we  have  been  able  to  accomplish. 

Senator  Jones.  How  expensive  would  it  be  ? 

Mr.  Clark.  I  will  make  a  statement  to  show  you  what  1  think  about 
it.  We  have  up  on  the  river  here  a  natural  depression  called  Boyd's 
Lake.  We  wanted  very  much  to  make  use  of  that  as  a  reservoir  to  help 
us  out.  We  bad  no  doubt  but  that  we  would  receive  great  benefit  if 
we  could  use  it,  but  we  find  on  making  careful  estimates  that  the  attempt 
to  make  proper  ditches  to  that  reservoir  would  cost  more  money  than 
the  entire  capital  stock  invested  in  the  two  ditches  that  we  were  pro- 
posing to  invest  in.  We  have  been  here  nineteen  years  and  this  one 
reservoir  would  cost  more  money  than  we  ever  put  into  our  ditches. 

The  Chairman.  Bow  much  is  that? 

Mv.  Clark.  One  hundred  and  fifty  thousand  dollars. 


INSUFFICIENCY   OF    W4lTER    AND   ITS   EFFECTS   ON   CROPS.    387 

Senator  Jones.  It  would  cost  that  much  ? 

Mr.  Clark.  It  would  cost  just  that  to  do  what  we  were  trying  to  do. 
There  ought  to  be  two  good  ditches — one  from  the  Thompson  and  one 
from  the  Poudre,  so  that  we  could  take  from  one  or  the  other  as  the 
water  might  be  found  most  in  either. 

The  Chairman.  How  much  water  would  that  reservoir  hold  that  you 
wanted  to  make  ? 

Mr.  Clark.  I  believe  it  was  calculated  to  be  three-quarters  of  a  mile 
wide  and  3  miles  long,  and  would  hold  about  30  feet  of  water. 

The  Chairman.  How  much  land  would  that  irrigate? 

Mr.  Clark.  There  were  different  opinions  about  that.,  but  there  is  no 
doubt  that  it  would  be  a  very  great  benefit  to  this  whole  valley.  We  have 
completely  exhausted  the  stream,  except  in  the  high-flood  time,  early  in 
the  spring.  There  is  not  a  year  that  we  have  enough  water  for  the 
proper  growth  of  crops  to  get  the  yield  that  we  ought  to  get,  and  that 
we  know  we  can  have  when  we  have  proper  water. 

The  Chairman.  Does  it  make  any  difference  in  the  quantity  of  water 
required,  whether  the  amount  is  properly  distributed  or  not  1 

Mr.  Clark.  Yes. 

The  Chairman.  What  effect  has  cultivation  on  the  amount  of  water 
required  to  produce  crops  1 

Mr.  Clark.  Just  the  difference  in  quantity  required,  I  can  not  say : 
but  we  all  know  that  with  potatoes  and  hoed  crops,  if  we  stir  the  ground 
up  immediately  after  watering,  it  is  improved. 

The  Chairman.  How  is  it  with  wheat?  Did  you  try  summer  fallow- 
ing here  I 

Mr.  Clark.  Yes. 

The  Chairman.  How  does  that  result  ? 

Mr.  Clark.  The  wheat  will  burn  a  great  deal  quicker  the  next  year, 
but  if  it  was  watered  and  plowed  two  or  three  times  the  year  before, 
you  will  get  a  large  crop.  If  you  put  a  piece  of  ground  in  wheat  that 
you  had  in  corn  the  year  before  and  were  not  able  to  water  it  thor- 
oughly, you  can  trace  every  spot  just  where  the  water  was  before. 

The  Chairman.  Have  you  tried  summer-fallowing  the  ground  and 
not  irrigating  it  to  see  what  the  reault  would  be? 

Mr.  Clark.  I  have,  yes.  I  do  not  say  that  is  not  beneficial  to  sum- 
mer-fkllow,  but  if  you  let  it  go  a  whole  season  without  water,  you  can  not 
get  a  good  crop  here  next  year. 

Senator  Jones.  What  is  an  average  crop  of  potatoes  here  to  the 
acre? 

Mr.  Clark.  I  suppose  about  100  bushels  to  the  acre  on  an  average. 
That  is  not  anything  like  the  crop  we  could  obtain,  however. 

The  Chairman.  What  is  a  maximum  crop  ? 

Mr.  Clark.  About  400  to  600  bushels. 

The  Chairman.  You  cannot  raise  potatoes  without  irrigation  f 

Mr.  Clark.  Not  successfully. 

The  Chairman.  How  much  wheat  do  you  get  to  the  acre  on  an 
average  ? 

Mr.  Clark.  I  have  averaged  as  much  as  25  bushels  per  acre  for  nine- 
teen years.  I  do  not  remember  to  have  ever  raised  less  than  20  bushels 
tx>  the  acre  in  a  single  season. 

The  Chairman.  What  is  the  largest  crop  you  ever  got,  taking  the 
entire  crop? 

Mr.  Clark.  I  have  averaged  37^  bushels.  I  have  raised  30  bushels, 
35  bushels,  32  bushels,  and  33  bushels,  according  to  the  year. 

The  Chairman.  Do  you  raise  corn  to  any  great  extent  1 
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Mr.  Clark.  No. 

The  Chairman.  Your  principal  market  crops  are  wheat  and  pota- 
toes? 

Mr.  Clark.  Yes,  and  alfalfa. 

The  Chairman.  How  much  alfalfa  do  you  get  to  the  acre! 

Mr.  Clark.  From  4  to  6  tons.  I  have  raised  5  tons  repeatedly.  I 
suppose  4  tons  would  be  an  average  crop. 

STATEMENT  OE  BENJAMIN  H.  EATON,  OF  GEEELET. 

The  Chairman.  You  have  been  governor  of  this  State  ! 

Mr.  Eaton.  Yes. 

The  Chairman.  We  would  like  to  have  you  give  us  something  of  the 
history  of  the  colony  of  Greeley  and  your  experience  with  it. 

Mr.  Eaton.  In  18G9  I  saw  an  article  in  the  New  York  Tribune,  in- 
viting people  to  meet  Mr.  M.  C.  Meeker,  to  form  a  colony  to  cotne 
to  the  frontier  country,  cut  loose  from  the  evils  of  eastern  civilization 
and  locate  on  the  arid  plains  or  in  a  new  country  and  start  a  pure  and 
holy  colony,  so  to  speak.  I  was  rafting  on  the  river,  the  Cach6  la  Pou- 
dre,  and  1  immediately  wrote  to  Mr.  Meeker  that  here  was  the  place.  I 
saw  him  at  Evans  four  months  afterwards  and  he  said,  "  You  have 
helped  to  get  us  here  and  we  want  you  to  join  us  and  our  colony."  1 
did  so.    So  I  am  one  of  the  original  colonists. 

The  colony  was  located  here  on  a  barren  plain  or  cactus  bed  in  a  very 
dry  spring  of  1870.  There  was  not  then  a  house  or  a  building  or  any- 
thing of  that  kind  here.  The  first  season  was  a  very  unpromising  one.  At 
that  time  no  one  in  this  section  of  country  thought  that  there  was  any 
good  land  here  except  the  land  along  the  river,  watered  by  capillary 
attraction.  People  had  great  hesitancy  about  farming  hei'e  because 
they  had  no  faith  in  the  soil.  lu  fact,  as  just  stated,  it  was  a  new  thing. 
There  was  no  upland  farmed. 

This  Greeley  colony  was  the  first  pioneer  to  take  a  hold  of  the  uplands 
or  cactus-bed. .  Hundreds  and  perhaps  thousands  of  people  came  here, 
but  very  few  remained.  They  came  from  all  over  the  United  States, 
especially  from  the  town  portion,  of  different  trades  and  different  pro- 
fessions. There  was  not  very  much  to  be  seen  in  the  prospects  of  the 
soil. 

I,  myself,  had  not  faith  enough  in  it  to  take  a  claim,  but  as  I  lived 
up  the  river,  I  took  interest  in  it  and  watched  it.  'J  he  second  year 
there  was  a  little  plant  food  put  in  the  soil.  It  was  all  absorbed  and 
they  were  able  to  raise  nothing  ,but  they  did  better  the  third  year.  If  a 
friend  came  to  the  house  and  asked  me  how  much  faith  I  had  in  these 
uplands,  I  would  turn  the  question  a  little  and  would  not  like  to  tell 
him.  Next  year,  the  land  was  all  taken  up.  Enough  people  remained 
that  had  faith  in  it,  and  altogether  it  made  a  colony.  At  that  time 
there  was  but  very  little  water  in  the  river  late  in  the  season.  This 
Greeley  canal  irrigated,  I  think,  some  4,500  acres  the  first  year. 

Senator  Jones.  Did  they  begin  irrigation  at  once  when  thej^  came 
here  ? 

Mr.  Eaton.  Yes. 

Senator  Jones.  You  have  not  made  any  statement  about  that  j'et. 
State  what  was  done. 

Mr.  Eaton.  They  laid  off  a  ditch  and  commenced  to  construct  it,  and 
as  fast  as  it  was  constructed  they  turned  the  water  in. 

Senator  Jones.  These  were  irrigated  lands  that  you  said  made  poor 
crops  the  first  year  and  did  better  the  next  year  % 
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Mr.  Baton.  Yes.  When  I  speak  of  high  lands,  I  mean  lands  that 
showed  no  signs  of  vegitation  except  the  cactus  or  something  of  that 
kind.  At  that  time  there  was  about  4,500  acres  irrigated,  I  believe, 
under  this  colony  ditch,  what  we  now  call  the"Cach6  la  Poudre  canal, 
number  two.''  They  made  that  4  feet  deep  and  2  feet  wide,  I  think,  at 
the  head.  It  ran  out  to  the  railroad,  some  24  miles.  There  it  was  a  lit- 
tle ditch,  but  next  year  they  enlarged  it,  and  now  it  is  25  feet  wide  and 
6  feet  deep,  owing  to  the  natural  wear  of  the  ditch  and  the  crooked 
places  having  been  made  straight.  It  flows  now,  perhaps,  ten  or  fifteen 
times  the  water  it  did  the  first  year.  That  ditch  has  been  extended 
every  year.  That  land  has  become  wet  by  soakage.  The  land  is  now 
being  drained. 

The  extent  to  which  we  can  irrigate  here  is  not  determined,  and  will 
not  be  in  our  time.  The  water  is  flowing  out  all  the  time.  By  the  res- 
ervoirs in  the  mountains,  we  are  able  to  save  a  large  amount  of  this 
water  that  in  former  times  ran  down  stream.  Some  ditches  take  it  all, 
and  others  are  imperfect  and  do  not  take  it  all,  but  it  does  not  go  very 
far  before  it  gets  back  into  the  rivep  again.  There  are  many  depressions 
in  the  valley,  like  Boyd's  Lake,  that  was  mentioned,  that  could  be  made 
into  good  reservoirs.  But  that  is  expensive,  and  the  people  are  not 
rich.  Many  of  them  would  not  have  staid  here  if  they  could  have  got 
away.  It  was  a  matter  of  necessity  for  them  to  stay,  though  they  do 
not  talk  that  way  now.  They  are  now  willing  to  stay.  Much  more 
water  could  be  got  if  we  had  help.  The  snow-fall  has  not  been  so 
heavy  as  usual  this  last  year.  There  were  fourteen  or  fifteen  days  last 
year  in  which,  if  we  had  the  water  stored  that  went  to  waste,  we  would 
have  saved  several  hundred  thousand  dollars. 

The  Chairman.  In  a  single  year,  if 

Mr.  Eaton.  In  that  single  year.  But  at  other  times  the  stream 
would  flow  the  amount  of  water  that  it  has  flowed  this  year. 

The  Chairman.  And  ten  times  the  amount  of  water  that  was  used? 

Mr.  Eaton.  Yes.  This  river  has  been  flowing  so  full  sometimes  that 
you  could  not  tell  where  the  channel  was  because  of  the  overflow.  It 
has  16  feet  of  a  fall  from  here  to  Fort  Collins,  and  25  from  there  to  the 
mountains.  Water  that  falls  like  that  does  not  pay  much  attention  to 
a  channel. 

The  Chairman.  Has  the  country  been  surveyed  to  see  what  could 
be  done  If 

Mr.  Eaton.  No,  I  think  not ;  only  by  slight  individual  enterprise. 

The  Chairman.  Would  a  survey  be  of  benefit  to  you  ? 

Mr.  Eaton.  It  does  not  require  much  to  know  that  an  immense 
amount  of  good  can  be  done  if  we  have  reservoirs  or  ditches.  Every 
man  can  see  the  depressions. 

The  Chairman.  How  mauy  people  are  there,  do  you  suppose,  in  the 
east,  that  believe  anything  in  it  at  all  f 

Mr.  Eaton.  Seeing  is  believing;  all  believe  it  who  see  it. 

The  Chairman.  The  committee  desires  to  ascertain  facts  and  report 
to  Congress.  We  have  not  expressed  any  opinion  as  to  what  will  be 
done,  and  it  is  improper  for  us  to  do  so.  There  will  not  be  much  done 
until  all  the  people  understand  it  as  the  people  of  the  West  do.  We  are 
trying  to  get  at  the  facts,  as  to  what  kind  of  country  you  have,  and  as 
tx)  what  can  be  produced,  and  what  people  can  do  if  they  come  here. 
To  what  extent  then  could  the  farming  land  be  increased  if  water  were 
properly  used  from  this  river  ? 

Mr.  Eaton.  You  would  have  to  limit  the  time  in  order  that  I  might 
answer  that  question  properly.    It  will  depend  on  the  winters  and  the 
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depth  of  snow.  Large  ditches  could  be  constructed  to  use  when  water 
is  high ;  and  they  would  make  water  available  for  the  other  seasons.  It 
is  inipossible  to  say  how  much  exactly  could  be  done.  Everything  de- 
pends on  moisture.  There  are  large  ditches  on  the  flat  that  are  caused 
by  seepage  and  overflow. 

The  Chairman.  Can  you  say  generally  that  it  is  possible  to  largely 
increase  the  irrigation  by  reservoir  f 

Mr.  Eaton.  Yes,  that  could  be  undoubtedly  done. 

The  Chairman.  Then,  the  opportunities  for  making  new  homes,  even 
in  this  vicinity,  where  you  had  earlv  irrigation,  are  not  exhausted  at 
all? 

Mr.  Eaton.  By  no  means,  i^ew  homes  are  being  made  all  the  time, 
and  ditches  are  being  constructed,  but  for  the  last  two  years  ditches 
have  been  constructed  and  prei)arations  made  to  receive  the  water 
more  rapidly  than  the  water  has  been  available. 

The  Chairman.  Morerapidly  than  water  has  been  increased  by  stor- 
age or  other  development. 

Mr.  Eaton.  Yes.  There  is  fin  e;^cellent  opportunity  for  making  a 
reservoir  on  Chamber's  Lake,  up  in  the  mountains,  and  many  others  are 
available.  You  can  not  tell  how  much  can  be  done,  because  past  sea- 
sons are  not  fair  samples. 

The  Chairman.  What  do  you  say  of  this  as  a  good  country  to  live 
in,  with  irrigation  f 

Mr.  Eaton.  It  is  the  best  country  I  know  of. 

The  Chairman.  Wby  is  it  best  f 

Mr.  Eaton.  We  have  a  great  deal  of  sunshine.  Many  people  do  not 
think  that  that  is  much  of  an  advantage,  but  it  is  an  advantage  in  har- 
vesting crops.  We  harvested  our  crops  this  year  without  losiug  a 
pound,  I  might  say,  by  "  must."  In  many  years,  east  of  here,  the  crops 
are  destroyed  in  the  harvest  season. 

The  Chairman.  How  is  it  as  to  the  certainty  of  crops  if  you  have 
irrigation  f 

Mr.  Eaton.  With  irrigation  crops  are  certain. 

The  Chairman.  Do  you  repeat  the  same  crops  on  the  same  land! 

Mr.  Eaton.  We  have  done  so,  but  it  has  not  been  good.  We  are 
rotating  now. 

The  Chairman.  Does  land  grow  better  or  poorer  each  year! 

Mr.  Eaton.  It  grows  a  little  poorer.  The  lauds  have  been  farmed 
here  for  twenty  years  and  we  raised  very  good  crops  last  year.  I  have 
heard  people  say  that  they  had  40  bushels  of  wheat  to  the  acre,  but  it 
was  on  new  land. 

The  Chairman.  As  to  alfalfa,  does  the  crop  increase  or  decrease  year 
by  year  ? 

Mr.  Eaton.  There  is  one  place  that  has  been  cut  forty-four  times, 
that  is,  three  times  a  year  for  fifteen  years.  This  year  it  is  as  good  as 
in  any  former  year. 

The  Chairman.  You  say  that  alfalfa  is  a  great  fertilizer! 

Mr.  Eaton.  Yes. 

The  Chairman.  What  crops  do  best  immediately  after  alfalfa! 

Mr.  Eaton.  Wheat  and  potatoes.  Some  people  put  in  potatoes  and 
some  put  in  wheat.  Alfalfa  roots  are  very  hard  to  plow  up,  but  some 
And  it  best  to  plow  them  up  and  put  in  wheat.  That  saves  them  from 
contending  with  the  roots,  with  the  stubs  that  have  not  been  thoroughly 
cut  ol}'. 

Senator  Jones.  Is  there  any  trouble  in  destroying  alfalfa! 

Mr.  Eaton.  It  is  very  hard  to  plow. 
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Senator  Jones.  But  after  the  first  plowing  is  there  any  trouble! 

Mr.  Eaton.  No  ;  it  decays  at  once. 

The  Chairman.  Did  you  ever  try  destroying  it  by  flooding  it ! 

Mr.  Eaton.  No  ;  I  have  heard  of  people  flooding  it  late  in  the  fall,  at 
a  time  when  we  do  not  have  much  water.  Eard  freezing  will  kill  it, 
but  I  have  never  tried  it.    We  are  not  trying  very  hard  to  kill  alfalfa. 

The  Chairman.  What  use  do  you  make  of  it  *? 

Mr.  Eaton.  It  is  a  good  forage  plant  and  is  fed  to  cattle  and  sheep 
for  fattening  purposes. 

The  Chairman.  Do  you  feed  it  to  hogs! 

Mr.  Eaton.  I  have  heard  of  hogs  getting  fat  lying  around  about  it, 
but  1  have  never  seen  them  do  it.  It  is  a  good  feed  for  hogs,  but  does 
not  make  them  very  fat.  I  ought  to  say,  perhaps,  that  irrigation  is  a 
wonderful  success  in  this  country  and  community. 

The  Chairman.  You  have  a  fine  country  out  here! 

Mr.  Eaton.  Yes ;  the  people  are  doing  pretty  well  and  are  putting 
more  paint  on  their  houses. 

The  Chairman.  They  are  getting  into  a  little  better  financial  condi- 
tion each  year  ! 

Mr.  Eaton.  Yes,  I  think  so. 


STATEMENT  OF  DAVID  BOYD,  OF  GREELEY. 

The  Chairman.  What  is  your  occupation! 

Mr.  Boyd.  I  am  a  farmer. 

The  Chairman.  Where  do  you  reside! 

Mr.  Boyd.  In  Greeley,  sometimes,  and  sometimes  on  my  farm  be- 
tween here  and  Eaton.  My  family  live  in  Greeley  and  I  live  there 
Bometimes. 

The  Chairman.  You  are  farming  here  by  means  of  irrigation  ! 

Mr.  Boyd.  Yes. 

The  Chairman.  You  have  given  some  attention  to  the  subject ! 

Mr.  Boyd.  Yes ;  I  have  been  here  since  1870  and  had  control  of  this 
canal  when  it  was  first  built. 

The  Chairman.  You  are  one  of  the  original  Greeley  party! 

Mr.  Boyd.  Yes. 

The  Chairman.  Give  us  some  of  your  experience  as  one  member  of 
that  colony. 

Mr.  Boyd.  I  would  say,  as  one  differing  in  view  from  Governor 
Eaton,  that  I  did  not  quite  burn  my  ships  when  I  came  here.  Neither 
did  I  put  all  my  cargo  in  one  ship.  I  am  Scotch-Irish,  and  proceed 
cautiously.  I  did  not  put  all  my  money  in  here.  I  was  trying  an  experi- 
ment. I  have  been  informing  myself  recently  in  regard  to  the  statistics 
of  irrigation  in  this  irrigation  division,  and  also  in  the  Poudre.  I  would 
say  that  when  we  came  here  first,  which  was  in  1870,  a  corporation  was 
formed  according  to  the  laws  of  Colorado  on  the  15th  of  April  of  that 
year.  The  offtcers  of  the  colony  issued  a  circular  stating  that  they  pro- 
posed building  four  canals,  which  were  to  cost,  according  to  estimate, 
$20,000  for  the  four.  This  was  information  for  the  colonists  at  large. 
Only  the  second  and  third  canals  were  ever  taken  out  by  the  colony.  No. 
3  was  built  first,  in  the  spring  of  1870,  and  it  cost,  on  first  construction, 
$6,000.  Wefcund  that  it  was  utterly  insignificant  and  utterly  useless 
for  onr  purposes.  We  put  in  200  acres.  I  know  exactly  what  was  put 
in  because  I  managed,  or  rather  mismanaged,  the  canal  for  the  first 
year.    An  enlargement  had  to  be  made.    All  the  laud  was  put  in  town 
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lots  and  everythiug.  It  was  a  scarce  year  for  water.  The  ditck  was 
poorly  constructed.  In  points  it  would  carry  much  water,  and  in  points 
it  would  not  carry  any.  It  was  made  zigzag.  The  engineer  who  did  it 
was  one  who  had  run  ditches  in  mountains,  and  of  course  he  must  fol- 
low every  acute  angle.  We  enlarged  that  the  next  year  at  a  cost  of 
$i>,000  more.  This  ditch  has  cost  us  $25,000  and  irrigates  about  4,000 
acres  of  land. 

In  regard  to  ditch  Fo.  2,  which  is  across  the  river;  that  cost  on  first 
construction  $27,000.  Two  thousand  acres  were  put  under  that  canal. 
A  large  part  of  that  went  under  for  want  of  water,  because  the  canal 
was  poorly  constructed.  My  friend  Max  Clark  put  in  80  acres  and  lost 
it  all.  Then  we  had  to  make  another  enlargement.  We  made  alto- 
gether three  enlargements,  costing  us  $60,000.  This  was  done  bj  the 
colony.  It  was  turned  over  to  the  farmers  in  1887.  They  have  spern; 
since  that  time  $25,000,  making  the  total  cost  of  canal  No.  2  $112,000. 
I  am  sure  of  the  figures  because  I  have  been  over  the  colony  Iwoks. 
They,  never  constructed  ditch  No.  1.  A  portion  of  the  Land  which  was 
to  be  covered  by  it  had  a  ditch  built  by  the  Larimer  &  W^eld  Company. 

Senator  Jones.  How  much  land  is  irrigated  by  canal  No.  21 

Mr.  Boyd.  About  25,000  acres.  There  are  one  hundred  and  twenty 
80-acre  water-rights  (or  the  equivalent  thereto)  in  it.  The  actual  cost 
is  $350  per  80-acre  water-right,  while  in  the  Larimer  &  Weld,  above  it, 
each  water-right  costs  $1,200.  We  found  that  a  cubic  foot  of  water  per 
second  would  irrigate  about  65  acres. 

Canal  No.  4,  which  used  to  come  out  at  Big  Thompson,  and  covered 
the  land  south  and  west  of  town,  was  not  constructed  by  the  colony,  but 
by  Captain  IVlacKenzie,  and  is  now  owned  by  an  English  company.  It 
cost  $50,000.  So  that  those  four  canals,  which  the  colonists  expected 
to  build  for  $20,000,  actually  cost  $400,000. 

Senator  Jones.  How  much  land  is  irrigated  by  canal  No.  4,  whicb, 
you  say,  cost  $50,0001 

Mr.  Bo\D.  I  have  not  looked  over  the  statistics.  I  can  not  give  the 
figures. 

Senator  Jones.  What  was  the  total  cost  of  canal  No.  1  ? 

Mr.  Boyd.  The  total  cost  of  that,  or  of  the  two  canals  covering  the 
same  land,  would  be  about  $200,000. 

Senator  Jones.  How  much  land  is  irrigated  by  that? 

Mr.  Boyd.  Twenty-seven  thousand  acres  are  now  irrigated  by  the 
Larimer  &  Weld,  which  is  part  of  the  land  that  would  be  covered  hy 
No.  1.  It  covers,  say,  one-half,  and  we  may  safely  assume  that  the  La- 
rimer County  ditch,  still  above,  and  covering  land  that  would  have 
been  covered  by  No.  1,  will  irrigate  the  same  area. 

Senator  Jones.  Twenty-seven  thousand  more  ? 

Mr.  Boyd.  Yes. 

Senator  Jones.  That  makes  54,000  acres,  then,  that  you  say  are  cov- 
ered by  a  ditch  that  cost  $50,000. 

Mr.  Boyd.  Yes. 

Senator  Jones.  This  is  what  is  embraced  in  what  was  the  original 
colony  ditch  No.  1  ? 

Mr.  Boyd.  Yes. 

The  Chairman.  Have  you  enumerated  all  the  ditches? 

Mr.  Boyd.  These  are  the  four  ditches  that  were  proposed. 

The  Chairman.  Are  there  others  ? 

Mr.  Boyd.  There  are  some  50  ditches  irom  the  Cach^  la  Poudre. 

The  Chairman.  Do  you  know  the  expense  of  constructing  all  those! 

Mr.  Boyd.  No;  1  can  say,  howevtT,  that  the  two  canals,  the  Union 
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colony,  and  the  Larimer  &  Weld,  covers  about  as  machlandas  all  the 
rest;  they  being  all  small  ditches. 

The  Ohaibman.  How  much  do  they  irrigate  1 

Mr.  Boyd.  Fifty- two  thousand  acres  (that  is,  27,000  and  25,000).  Of 
coarse  these  figures  are  approximate.  The  whole  area,  as  estimated  by 
the  commissioner,  of  all  the  canals  taken  out  of  the  Poudre  (which  is 
district  Ko.  3)  is  108,000  acres. 

The  Chairman.  Has  there  been  any  estimate  of  the  entire  cost  of 
tkese  ? 

Mr.  Boyd.  No;  I  have  made  no  estimate.  I  could  only  do  it  approx- 
imately. 

The  Chairman.  How  much  did  the  irrigation  cost  for  the  62,000 
acres  that  you  irrigate ;  did  it  cost  $400,000  f 

Mr.  Boyd.  No  ;  these  62,000  are  included  in  our  No.  2,  and  the  Lar- 
imer &  Weld.  The  cost  of  those  would  be  $100,000  for  the  Larimer  & 
Weld,  aud  $112,000  for  our  No.  2, 

The  Chairman,  That  is  $212,000  for  the  52,000  acres  ? 

Mr.  Boyd.  Yes. 

The  Chairman.  That  would  be  a  little  over  $4  an  acre? 

Mr.  Boyd.  Yes. 

The  Chairman.  Is  $4  an  acre  about  the  cost  of  irrigation  here  ! 

Mr.  Boyd.  That  depends  on  whether  you  build,  yourself,  or  whether 
you  buy  the  water. 

The  Chairman.  I  mean  the  actual  cost  of  the  construction  of  the 
ditches. 

Mr.  Boyd.  It  varies  verj'  much. 

The  Chairman.  I  know  that,  but  I  mean  the  average  I 

Mr*  Boyd.  Take  No. 3,  which  supplies  the  town;  that  is  to  say,  4,000 
acres.    That  cost  $25,000. 

Senator  Jones.  That  is  a  little  over  $6  an  acre. 

Senator  Teller.  You  must  remember  that  those  ditches  were  excep- 
tionally cheap  ditches,  this  valley  being  an  easy  valley  to  irrigate. 

The  Chairman.  I  want  to  know  the  cost  of  construction  of  ditches 
in  this  valley. 

Mr.  Boyd.  No.  3  cost  $25,000  and  irrigates  4,000  acres.  No.  2  cost 
$112,000  and  irrigates  25,000  acres.  The  Larimer  &  Weld  cost  $100,- 
000  and  irrigates  27,000  acres.  No.  4  cost  $50,000,  and  I  do  not  know 
bow  much  that  irrigates. 

The  Chairman.  That  is  pretty  cheap  irrigating. 

Senator  Teller.  I  would  not  like  the  committee  to  have  an  idea  that 
that  is  the  average  cost  of  irrigating  here.  This  is  a  peculiarly  happy 
valley  in  regard  to  the  cost  of  irrigation. 

The  Chairman.  What  do  you  say,  Mr.  Boyd,  as  to  the  feasibility  of 
increasing  the  acreage  of  irrigated  land  here  i 

Mr.  Boyd.  In  my  opinion,  what  we  need  irrigation  for  is  to  finish 
crops  that  are  under  the  ditch.  For  instance,  we  lose  our  potato  crop 
nearly  every  year  because  of  the  shortage  of  water  at  the  proper  time. 
In  regard  to  the  amount  of  water  that  comes  over  this  weir,  I  think  the 
greatest  amount  of  water  that  ever  came  over  the  weir  at  the  canon  was 
7,000  cubic  feet  per  second.  In  1888  the  greatest  quantity  that  came 
over  it  was  1.700  feet  per  second.  That  seemed  to  be  sufficient  for  the 
amount  of  land,  the  108,000  acres  irrigated,  and  if  you  divide  the  108,000 
by  1,700  you  will  get  somewhere  about  00  acres  as  the  "duty"  of  water, 
as  it  is  called.  If  that  had  continued  for  any  length  of  time  we  would 
have  been  all  right,  and  would  have  saved  our  crops,  but  it  soon  fell. 
Thei*e  was  only  one  week  when  the  ditches  were  dry. 
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The  Chairman.  You  think  if  the  water  were  stored  and  economically 
nsed  you  could  prevent  all  failure  of  crops  I 

Mr.  Boyd.  Yes.  We  are  especially  devoted  to  the  cultivation  of  po- 
tatoes. Last  year  we  lost  a  large  part  of  the  crop  because  we  had  no 
late  water.  Late  water  is  important  because  we  can  not  raise  an  early 
crop  of  potatoes  here.  If  we  supply  water  early  to  them  it  makes  them 
**  set  ^  and  goes  to  producing  tubers  at  a  time  when  the  soil  is  hot  and 
dry.  So  we  must  have  late  water  for  potatoes.  In  1877  we  shipped 
2,000  car  loads  of  potatoes  from  Greeley.  We  had  late  water  that  year. 
Last  year  we  shipped  less  than  1,500  car  loads,  because  of  the  shortage 
of  water.    This  year  we  will  ship  less. 

The  Chairman.  How  much  would  it  enhance  the  average  value  of 
the  irrigated  land  (supposing  there  are  108,000  acres  of  such  land  in  the 
whole  valley)  to  have  a  sufficient  supply  of  water  each  year  to  matare 
the  crops. 

Mr.  Boyd.  I  can  best  answer  that  by  telling  yon  what  people  are  do- 
ing in  order  to  get  this  late  supply.  There  is  a  party  here  who  has  put 
in  a  pump  to  pump  water  for  irrigating  purposes.  It  costs  him  $14  a 
day  to  run  that  pump  and  he  pumps  a  water  right  and  a  half.  The 
question  arises,  does  it  pay  him  ?  It  is  said  that  he  will  have  100  sacks 
to  the  acre  on  120  acres.  That  will  be  12,000  sacks  of  potatoes,  where 
he  probably  would  not  otherwise  have  had  12  sacks  to  the  acre.  So  it 
pays  him  to  have  a  pump  at  a  cost  of  $14  a  day,  besides  $3  a  day  for 
coal,  and  a  man  night  and  day  to  run  it. 

Senator  Teller.  How  much  does  it  cost  him  a  day  for  the  water 
which  he  gets  through  pumping? 

Mr.  Boyd.  He  irrigates  about  10  acres  from  his  pump.  If  that  be 
considered  in  comparison  with  what  our  water  costs  us,  it  would  be 
cheap. 

Senator  Jones.  Did  I  understand  you  awhile  ago  to  say  that  if  reser- 
voirs were  provided,  so  as  to  save  the  water  from  going  to  waste  in  this 
river,  there  would  be  only  about  water  enough  to  make  a  certainty  of 
the  crops  now  under  cultivation  ? 

Mr.  Boyd.  That  would  depend  greatly  on  the  year  and  on  the  size 
of  the  reservoir. 

Senator  Jones.  Take  the  average  year  and  suppose  there  were  reser- 
voirs enough  to  hold  the  excess  of  water. 

Mr.  Boyd.  There  have  been  two  years  when  there  was  very  little  to 
spare. 

Senator  Jones.  They  are  exceptional  perhaps. 

Mr.  Boyd.  Yes. 

Senator  Jones.  I  was  speaking  of  the  average  year  and  the  ordinary 
flow  of  water. 

Mr.  Boyd.  Take  this  year,  which  may  be  considered  an  averageyear, 
there  might  be  a  surplus  of  1,000  feet  per  second. 

Senator  Jones.  Did  I  understand  you  to  say  that  that  would  be  about 
the  utmost  that  could  be  expected  from  storage  of  water  on  river? 

Mr.  Boyd.  Yes;  I  really  think  it  would  be  very  unsafe  for  parties  to 
build  reservoirs. 

Senator  Jones.  This  seems  to  be  very  vague  and  indefinite  informa- 
tion; one  man  stated  here  that  there  was  not  more  than  one-tenth  of 
the  water  used. 

Senator  Teller.  That  was  in  some  years. 

Mr.  Boyd.  I  think  7,000  feet  per  second  is  the  maximum  that  went 
down  since  Mr.  Nettleton  put  in  liis  gauge,  and  by  decree  of  the  court 
we  have  appropriated  4,632  cubic  feet  per  second. 
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Senator  Teller.  But  not  every  year. 

Senator  Jones.  He  meant  that  it  was  in  the  exceptional  year  that 
they  used  only  one-tenth  of  the  water. 

Senator  Teller.  He  meant  that  some  years  there  would  be  ten  times 
as  much  water  running  in  the  streams  as  compared  with  other  years. 

Mr.  Boyd.  Governor  Eaton,  1  suppose,  was  thinking  of  a  year  when 
there  was  not  any  such  large  area  or  ditch  capacity  as  we  have  now. 

The  Chairman.  Does  the  land  require  more  irrigation  after  it  has 
been  irrigated  a  few  years  I 

Mr.  Boyd.  It  requires  much  less;  depending,  however,  largely,  on 
the  character  of  the  subsoil.  If  gravel  is  near,  and  the  water  is  scarce, 
there  seems  to  be  no  particular  difference — one  year  is  as  good  as 
another. 

The  Chairman.  Could  you  not  increase  the  water  very  much  by 
seepage  from  lands  that  have  received  too  much  water  I 

Mr.  Boyd.  Yes,  we  have  improved  the  situation  by  drainage.  There 
are  pipes  being  arranged  for  that  now. 

The  Chairman.  What  are  the  names  of  those  now  using  the  pump  f 

Mr.  Boyd.  Hurdle  &  Wilson. 
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The  Chairman.  Are  you  the  manager  of  the  concern  here  which  has 
a  new  invention — that  of  a  pump  for  irrigation  I 

Mr.  West.  Yes. 

The  Chairman.  What  are  the  general  characteristics  of  the  pump  f 

Mr.  West.  It  is  what  is  called  a  steam  vacuum  pump.  It  lifts  the 
water  on  a  short  lift  up  to  say  24  feet. 

The  Chairman.  Being  governed  by  what  ? 

Mr.  West.  By  the  weight  of  the  atmosphere  producing  a  vacum. 

The  Chairman.  Will24  feet  operate  in  this  altitude  as  much  as  that  ? 

Mr,  West.  About  as  much  as  that. 

The  Chairman.  By  actual  experiment  here  you  can  operate  the  suc- 
tion about  24  feet? 

Mr.  West.  About  22  to  the  discharge  and  24  to  the  top  of  the  cyl- 
inders. 

The  Chairman.  What  are  the  virtues  of  the  pump  in  the  way  of 
cheapness,  etc. 

Mr.  West.  It  is  operated  very  economically.  The  ordinary  pump 
lifts  the  water  against  the  weight  of  the  atmosphere,  while  this  is 
oX>erated  by  the  weight  of  the  atmosphere. 

The  Chairman.  Have  you  put  it  in  actual  operation  anywhere  I 

Mr.  West.  Yes,  we  have  quite  a  number  of  them  in  use  on  ranches 
in  northern  Colorado. 

The  Chairman.  How  much  does  it  cost  to  elevate  to  a  height  of,  say, 
22  feet  a  cubic  foot  per  second  ?  What  is  the  expense  of  the  pump  and 
what  does  it  cost  to  operate  it  *? 

Mr.  West.  The  entire  plant — pump,  boiler,  and  steam  pipes,  com- 
plete— cost,  set  up  on  the  ranch,  is  $700. 

The  Chairman.  That  is,  to  elevate  a  cubic  foot  per  second  to  a  height 
of  22  feet? 

Mr.  West.  Yes.  The  expense  of  fuel  would  be  1  ton  of  slack  coal  in 
three  days'  continuous  pumping  of  twelve  hours  a  day. 

The  Chairman.  And  for  one  hundred  days  (which  would  be  the  irri- 
gating season)  it  will  therefore  be  33  tons  of  coal? 
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Mr.  West.  Yes. 

The  Chairman.  What  is  the  price  of  coal  here  ! 

Mr.  West.  Slack  coal  costs  here,  laid  down,  about  $1.50  a  ton. 

The  Chairman.  Would  hard  coal  give  better  service  f 

Mr.  West.  Yes,  but  not  with  the  same  economy  in  results  of  water. 

The  Chairman.  So  that  about  $40  or  $50  worth  of  coal  would  last  a 
season.    Then  what  would  it  cost  for  attendance*? 

Mr.  West.  The  same  man  can  attend  to  the  boiler  who  attends  to  the 
irrigation.  That  depends  however  on  the  size  of  the  plant  and  the 
kind  of  boiler  used. 

The  Chairman.  I  want  to  get  it  down  to  the  cubic  foot  per  secoDd 
for  60  acres  ? 

Mr.  West.  I  think  it  would  be  fair  to  count  $1  a  day  perhaps  forat 
tendance. 

The  Chairman.  That  would  be  $100  for  the  irrigating  season  ? 

Mr.  West.  For  one  hundred  days,  yes. 

The  Chairman.  Then  about  $150  would  be  the  expense  for  the  sea- 
son? 

Mr.  West.  Yes. 

The  Chairman.  That  would  be  about  $3  an  acre? 

Mr.  West.  It  is  about  $2  an  acre  as  I  have  figured  it  out. 

The  Chairman.  That  is,  if  you  have  to  elevate  it  only  22  feet.  You 
could  not  operate  it  except  to  the  extent  of  the  weight  of  the  atmos- 
phere ? 

Mr.  West.  Wc  have  another  pump  on  the  same  principle,  which  ele- 
vates the  water  above  the  pump,  by  steam  pressure — a  combined  lift 
and  force  pump.  We  can  lilt  the  water  above  the  pump  in  that  case 
170  feet. 

The  Chairman.  What  would  be  the  expense  of  raising  it  170  feet? 

Mr.  West.  We  have  not  made  any  practical  tests  this  year  on  that. 

The  Chairman.  Have  the  farmers  resorted  to  this  method  of  pro- 
curing water  to  any  considerable  extent  in  Colorado  ? 

i\Ir.  West.  It  was  introduced  late  this  season.  I  think  there  are 
about  thirty-five  plants  in  operation,  enough  to  test  the  water  supply 
and  also  the  question  of  economy. 

The  Chairman.  Can  you  collect  the  facts  as  to  the  actual  operation 
of  the  different  plants  and  forward  them  to  the  committee? 

Mr.  W^est.  I  will  do  so. 

Senator  Teller.  You  might  state  where  you  get  this  water. 

IMr.  West.  We  have  under  Greeley  46  feet  of  gravel  stratum  filled 
with  water.  We  have  first  4  to  0  IVet  of  surface  drift  or  soil,  and  be- 
low that  conies  this  gravel  filled  with  water,  which  extends  down  46 
feet  farther  to  bed  rock.  On  the  Platte  Eiver,  east  of  here,  we  have 
84  feet  of  that  gravel  stratum  filled  with  water. 

The  Chairman.  What  depth  is  there  to  it? 

Mr.  West.  About  the  same  depth,  but  the  top  soil  may  be  a  little 
lighter. 

The  Chairman.  Are  you  familiar  with  the  country  below  here,  in 
Nebraska,  and  do  you  know  how  deep  the  water  is  below  the  surfece 
there? 

Mr.  West.  That  varies  according  to  the  distance  back  from  the 
streams.  We  find  that  in  many  of  these  dry  creeks  or  arroyos  there  is 
water  at  a  slight  depth  and  also  in  the  flats.  At  Crow  Creek,  40  to  45 
miles  northeast  of  here,  where  there  is  only  a  little  water  in  places 
coming  to  the  surface,  they  find  large  quantities  of  water  there  at  firom 
4  to  15  feet  below  the  surface  over  a  large  area. 
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The  Chairman.  Have  you  any  information  as  to  how  it  is  in  Ne- 
braska, on  the  Platte? 

Mr.  West.  It  is  the  same  all  along  the  Eepublican  Valley.  As  you 
get  on  the  divide  or  high  land  the  condition  seems  to  be  that  you  get 
usually  into  water,  although  it  is  not  so  in  all  cases. 

Senator  Jones.  You  say  that  a  $700  pumj)  discharges  about  a  cubic 
foot  a  second? 

Mr,  West.  Yes. 

Senator  Jones.  What  is  the  size  of  the  discharge-pipe? 

Mr.  West.  The  pump  I  speak  of  discharges  right  at  the  box. 

Senator  Jones.  Have  you  measured  the  discharge  capacity  of  the 
pumps  ? 

Mr.  West.  Yes. 

Senator  Teller.  You  mean  to  say,  I  suppose,  that  these  people  using 
the  pumps  are  getting  this  subterranean  water  ? 

Mr.  West.  This  gravel  is  very  coarse,  in  places  as  large  as  your  fist. 
That  lies  together  irregularly,  and  there  are  great  spaces  or  cavities  be- 
tween the  pieces.  As  we  pump  the  tendency  is  to  throw  this  stuff  out 
and  open  up  great  channels,  and  then  there  is  a  rush  in  of  water.  On 
the  Albert  Howard  well,  which  is  70  feet  deep  and  gives  22  feet  of  wa- 
ter for  irrigation,  there  are  two  pumps  for  the  200  acres,  and  the  water 
is  lowered  about  11  feet  in  i>umping  twelve  hours  per  day.  That  leaves 
11  feet  to  draw  on.  The  amount  of  water  underneath  in  these  gravel 
beds  seems  to  be  enormous.  Where  we  have  found  12  feet  of  water 
in  that  stratum  we  have  not  put  in  any  pumps  yet  that  have  pumped 
it  dry.  At  Platteville,  about  20  miles  south  of  here,  they  have  60  feet 
of  that  gravel  stratum,  and  nearer  to  Denver  they  have  50  or  55  feet  in 
different  locations. 

The  Chairman.  If  you  will  in  condensed  form  give  the  results  of 
your  operations,  the  co.>t,  and  the  amount  of  land  irrigated,  and  also  any 
information  you  may  have  as  to  water  that  is  underground,  down  about 
the  Platte,  the  Arkansas,  or  any  other  stream,  we  would  be  glad  to 
have  that  information. 

Mr.  West.  There  are  one  or  two  other  facts  I  would  like  to  state 
concisely.  One  is  that  we  have  sold  a  number  of  those  pumps  for 
places  where  the  streams  run  very  sluggishly  (2  to  4  feet  per  mile)  and 
where  it  is  impossible  to  take  out  ditches.  In  other  cases,  for  instance 
in  Bear  Eiver,  in  Routt  County,  the  condition  there  is  that  of  a  great 
difference  (12  feet)  between  high  water  and  low  water  in  the  streams. 
There  the  valleys  are  narrow  and  the  people  are  not  able  to  take  out 
large  ditches.  For  that  reason  their  ditches  are  too  small  and  are 
bnSt  for  high  water.  When  that  water  drops,  their  ditches  are  left 
dry,  and  their  crops  have  to  dry  up  for  want  of  water.  That  is  the 
condition  of  many  localities,  particularly  in  the  parks  and  mountains. 
On  Bear  River  they  have  coal  that  they  can  put  right  into  a  wagon  with- 
out any  cost  of  hauling. 

The  Chairman.  In  your  statement  give  us  an  explanation  of 
raising  of  the  water  up  from  a  distance  of  4  or  5  feet.  It  may  be 
useful. 

Mr.  West.  You  mean  the  fuel  expense  for  different  elevations'? 

The  Chairman.  Yes. 

Mr.  West.  Yes.  It  might  be  well  for  me  to  state  also  that  we  have 
bad  letters  from  Arizona,  New  Mexico,  western  Kansas,  western  Texas, 
Utah,  Montana,  and  elsewhere,  giving  indications  that  there  are  locali- 
tieB  where  it  is  impossible  to  irrigate  except  by  raising  the  water  by 
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mechanical  power,  and'wbere  tliey  Lave  regular  rivers  of  water  under 
ground. 

The  Chairman.  You  can  condense  all  of  that  information  that  will 
be  of  use.    When  received  it  will  be  placed  in  evidence. 


FURTHER  STATEMENT  OF  GEORGE  H.  WEST. 

In  Greeley  we  have  given  much  attention  this  season  to  elevating  the 
underground  water  to  the  surface  for  irrigation.  This  idea  had  its  in- 
ception in  the  lack  of  water  to  mature  our  crops  under  the  old  irrigating- 
canals  in  this  section.  In  the  year  1888  the  loss  on  the  potato  crop  trib- 
utary to  this  city  was  estimated  at  $250,000,  this  year  at $300,000,  from 
lack  of  water  solely,  the  crop  being  perhaps  three-fourths  made  and 
then  burned  up.  This  loss  occurred  with  an  abundant  supply  of  water 
under  every  ranch  iu  the  valley  at  from  4  to  30  feet  from  the  surface 
in  coarse  gravel.  Much  study  has  been  given  to  this  matter  and  the  ma- 
chinery used  is  cheap,  simple,  durable,  and  economical.  The  pumps  com- 
monly used  in  Colorado  are  of  the  class  called  steam  vacuum  pumps, 
operated  with  steam-boilers,  requiring  no  engine,  and  lifting  the  water 
by  vacuum  or  atmospheric  pressure  through  automatic  condensation  of 
steam  in  the  two  pump  cylinders  alternately.  They  are  of  two  kinds, 
one  making  the  atmospheric  lift  only,  say,  22  feet  here,  and  the  otber 
the  same  lift  of  water  into  the  pump,  thence  forcing  it  above  150 
feet  higher,  by  steam-pressure  in  the  cylinder.  Being  without  plungers 
or  pistons,  muddy  water,  sand,  and  gravel  do  not  interfere  with  their 
operation.  On  a  simple  vacuum  lift  they  can  be  operated  with  less  than 
1  pound  steam -pressure  and  discharge  their  nominal  capacity  with  5 
to  10  pounds  steam  pressure  and  on  a  lift  of  only  4  to  12  feet  with 
from  25  to  30  pounds  steam -pressure  the  discharge  is  about  doubled. 
Figuring  ou  a  pump  of  nominal  capacity  of  450  gallons  a  minutes,  being 
1  cubic  feet  per  second,  or  50  miners'  inches,  the  theoretical  discharge 
is  as  follows :  One  pound  of  coal  in  an  average  boiler  should  convert  1 
gallon  of  water  into  steam.  Water  at  the  altitude  of  Greeley — 4,778 
feet — is  converted  into  steam  at  about  202  degrees.  Steam  occupies 
here  relatively  1,993  times  the  space  of  water.  Allowing  493  parts  steam 
for  waste,  and  also  that  the  water  displaces  the  steam  in  the  cylinders 
space  for  space,  we  should  get  1,500  gallons  of  water  for  every  pound 
of  coal  used  and  every  gallon  of  watercouverted  into  steam.  In  actual 
practice  we  have  done  about  one-half  of  this,  discharging  1  cubic  foot  of 
water  per  second  20  feet  high  with  35  to  40  pounds  of  good  soft  coal 
per  hour.  The  ranchmen  iu  actual  use,  often  use  consume  50  per  cent, 
more  coal  than  this. 

The  accompanying  sketch  (No.  1)  is  a  section  (one-half)  of  a  deep 
well  (Albert  Howard's)  ou  the  blulf  north  of  this  city.  There  are  two 
pumps  in  this  well,  set  on  top  of  the  curb  just  above  the  water  level, 
both  operated  by  one  steam  boiler.  Mr.  Howard  has  irrigated  200 
acres  of  land  with  this  plant  at  an  expense  of  $2  per  acre  for  fuel 
and  labor  for  the  season's  irrigation.  This  well  is  68  feet  deep,  46  feet 
from  the  surface  of  ground  to  water,  and  with  22  feet  depth  of  water. 
The  discharge  is  2  feet  above  the  surface  of  the  ground.  These  pumps, 
operated  twelve  hours  per  day  continuously,  lower  the  water  11  feet, 
and  the  average  lift  is  53 J  feet.  A  60-horse  power  horizontial  steam 
boiler  is  used,  consuming  al)out  IJ  tons  of  inferior  slack  coal  in  twelve 
hours,  costing  $1.50  per  ton.  The  water- bearing  strata  is  coarse  gravel 
These  pumps  discharge  about  1,400  gallons  per  minute,  being  about  3 
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cubic  feet  of  water  per  seconil,  or  150  miner's  incbes,  under  a  4-ineh 
head  of  ]>re8suie.  These  pumps  will  deliver  about  one-half  more  water 
on  a  22-foot  lift.  The  entire  cost  of  this  pumping  plant  was  less  thau 
$2,000.  Mr.  Howard's  experiment  was  the  pioneer  one  in  the  United 
States. 

A  simple  steam  vacuum  pump  on  the  Eobert  Boyd  ranch  near  this 
city  is  shown  by  sketch  Ko.  3.  It  has  a  normal  capacity  of  500  gallons 
discharge  per  minute  on  a  20-foot  lift.  This  pump  is  elevating  seepage 
water  14  feet  high  from  the  Cache-laPoudre  Kiver  through  tiling  laid 
in  a  trench  dug  horizontally  into  the  bank  some  20  feet.  One  14-hor8e- 
power  vertical  steam  boiler  is  used,  and  with  30  pounds  pressure  the 
pump  discharges  about  1,000  gallons  of  water  per  minute,  being  about 
24  cubic  feet  per  second,  or  110  miner's  inches.  One  ton  of  slack  coal 
is  used  in  three  days'  pumping  of  twelve  hours  per  day.  A  boy  runs 
the  plant.  More  water  could  be  furnished  by  this  pump  than  was  re- 
quired for  the  area  cultivated.  The  expense  for  fuel  and  labor  was  60 
cents  per  acre  for  each  irrigation.  The  entire  cost  of  the  plant  was 
$700,  and  the  pump  will  irrigate  80  acres  of  land  on  a  20-foot  lift. 
The  cost  of  a  similar  complete  plant  for  irrigating  160  acres  would  be 
$1,000,  and  for  320  acres  $1,200.  The  price  of  these  plants  and  the 
cost  of  fuel  and  care  per  acre  decrease  rapidly  as  the  acreage  increases. 
In  a  general  way,  complete  pumping  plants  of  this  kind  for  large  tracts 
of  land  would  cost  $3  to  $5  per  acre.  When  the  land  is  in  small  tracts, 
the  best  results  would  be  obtained  by  co-operation  in  the  use  of  large 
plants.  The  form  of  wells  constructed  for  use  of  these  pumps  is  shown 
in  sketch  No.  2. 

The  valleys  of  Colorado  on  the  eastern  plateau  have  all  been  formed 
by  denudation  )  the  streams  from  the  mountains  have  left  on  the  bed 
rock  deposits  of  sand  and  gravel  filled  with  water,  varying  in  thick- 
ness from  a  few  inches  to  64  feet  at  Eaton,  Colo.  This  bed  of  water- 
bearing sand  and  gravel  in  the  Cache-la- Poudre  Valley  extends  from 
Greeley  to  the  foot  of  Chalk  Bluffs,  39  miles  north  and  1,220  feet 
higher.  The  sketch  presented  illustrated  this.  Near  the  foot-hills 
large  bowlders  lie  next  the  bed-rock,  and  farther  east  on  the  plains  their 
size  decreases  regularly  to  large  stones,  coarse  gravel  and  sand,  all 
filled  with  water.  From  the  surface  to  bed  rock  the  conditions  are  re- 
versed, and  below  the  soil  we  reach  quicksand  or  sand,  then  fine  gravel, 
coarse  gravel,  large  stones,  etc.  Water  is  usually  found  on  the  plateau 
east  of  the  mountains  as  soon  as  the  gravel  is  reached,  and  back  from 
the  rivers  for  miles  in  the  valleys  water  is  usually  found  beneath  the 
surface  at  the  same  level  as  in  the  surface  streams.  The  water-hear- 
ing strata  near  the  surface  is  comparatively  narrow  at  the  foot-hills, 
but  widens  out  many  miles  as  we  reach  the  valleys,  where  the  surface 
streams  have  less  fall  to  the  mile.  Since  the  construction  and  use  of 
irrigation  ditches  the  amount  of  water  in  the  gravel  strata  has  greatly 
increased,  often  standing  much  higher  than  the  level  of  water  in  the 
natural  streams,  and  coming  to  the  surface  as  seepage  in  lakes  and 
ponds. 

The  distance  from  the  surface  to  the  subterreanean  water  varies  from 
a  few  feet  to  more  than  50  feet  in  the  valleys  of  the  Cache-la-Poudre, 
South  Platte,  and  Big  Thompson  Kivers  and  their  tributaries.  At 
Greeley,  in  the  river  valley  proper,  water  is  found  from  4  to  16  feet 
from  the  surface,  and  the  water-bearing  gravel  is  44  feet  thick;  at 
Eaton,  8  miles  north  this  water  strata  is  20  to  25  feet  from  the  surface 
and  is  64  feet  in  depth  ;  at  Pierce,  10  miles  still  farther  north,  this  water 
strata  is  30  feet  from  the  surface,  and  continuing  20  miles  again  north, 
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to  the  Maynard  Flats,  near  Carr  station,  water  is  but  8  feet  from  the 
surface,  in  gravel.  The  depth  of  the  water-bearing  strata  in  the  latter 
locHtious  have  not  been  determined.  Water  is  found  also  in  gravel  on 
CJrow  Creek  and  Little  Crow  flats,  40  to  50  miles  northeast  from 
Gyeeley,  at  varying  depths  from  4  to  20  feet,  in  large  quantities.  At 
Denver,  bed  rock  comes  to  within  a  few  feet  of  the  surface,  and  good 
results  have  not  been  obtained;  but  large  amounts  of  water  are  found 
in  the  sands  of  Cherry  Creek  and  in  the  valleys  adjacent  thereto, 
^orth  from  Denver,  along  the  South  Platte  Valley,  water  is  found  at 
varying  depths  from  8  to  30  feet,  and  the  water-bearing  gravel  is  50 
fi»et  thick  at  Brighton,  56  feet  at  Fort  Lupton,  60  feet  at  Platteville, 
and  86  feet  at  Evans;  J 00  miles  still  east,  at  Sterling,  Colo.,  water  is  4 
to  20  feet  from  the  surface,  in  sand  and  gravel.  The  gravel  there  is 
much  smaller  than  at  other  localities  named,  and  there  is  more  quick- 
sand above  it. 

The  amount  of  water  that  may  be  stored  in  a  cubic  foot  of  sand  or 
gravel,  when  fully  saturated,  has  been  ascertained  by  careful  experi- 
ment to  be  as  follows :  Fine  sand  2  gallons,  coarse  sand  2^  gallons, 
sand  and  flne  gravel  3  gallons,  coarse  gravel  and  small  stones  the  size 
of  hen's  eggs  3.6  gallons.  As  a  cubic  foot  contains  7.5  American  gal- 
lons, it  will  be  seen  that  very  large  gravel  beds  contain  fully  one-half 
water.  Water  is  found  in  all  the  dry  creeks  and  tlie  valleys  adjacent 
thereto  in  northern  Colorado,  east  of  the  mountains,  at  varying  depths 
from  2  to  20  feet.  Actual  tests  have  been  made  verifying  this  matter 
on  Lone  Tree,  Big  Crow,  Little  Crow,  Wild  Cat,  Pawnee,  Lewis,  and 
Cedar  Creeks  north  of  the  South  Platte  River,  and  on  Cherry 
Creek,  Sand  Creels,  Lost  Creek,  Box  Elder,  Kiowa,  Bijou,  Big  Beaver, 
and  Little  Beaver  south  of  this  river.  As  investigation  goes  on,  the 
area  of  land  known  to  have  underground  reservoirs  of  water  at  a  nom- 
inal depth  from  the  surface  is  largely  increased. 

In  twenty  counties  in  Colorado,  lying  east  of  the  base  line,  which 
runs  through  Pueblo,  there  are  some  25,000,000  acres  of  land.  Fully 
20,000,000  aeres  of  this  is  suitable  for  cultivation,  and  probably  one- 
fourth  of  this,  or  5,000,000  acres,  are  underlaid  with  an  ample  water 
supply  near  the  surface,  available  for  use  for  irrigation  by  mechanical 
power — that  by  lifting  or  pumping. 

A  major  part  of  the  water  from  the  eastern  slope  of  the  mountains, 
in  the  South  Platte  River  and  its  tributaries,  taken  for  irrigation,  is 
used  west  of  this  line.  From  a  residence  in  this  locality  of  seventeen 
years,  and  a  close  connection  practically  with  the  operation  often  large 
irrigating  ditches,  I  believe  there  is  a  loss  of  fully  40  per  cent,  of  the 
water  between  the  heads  of  irrigation  canals  and  theapi)lication  of  the 
water  to  the  lands  at  varying  distances  along  the  line  of  distribution. 
The  Colorado  State  engineer,  it  is  understood,  testified  in  Denver  that 
there  was  in  use  for  this  season's  irrigation  about  1  cubic  foot  of  water 
l>er  second  for  each  342  acres  of  land  cultivated  in  the  State — about 
one-fourth  the  amount  actually  needed.  This  accounts  for  the  large  loss 
in  the  later  crops  of  potatoes,  alfalfa,  etc.  If  all  the  water  in  the  nat- 
ural streams  on  the  eastern  slope  of  the  mountains  in  Colorado  be  stored 
in  reservoirs  and  used  in  this  State,  it  will  no  more  than  fairly  irrigate 
the  land  lying  under  the  present  irrigating  canals,  as  fully  one  half  the 
land  under  said  canals  in  the  State  is  not  in  cultivation  at  the  present 
time.  Attention  is  called  to  the  testimony  given  as  to  the  condition  of 
the  water  supply  in  the  lower  part  of  the  Rio  Grande  and  Rio  Pecos, 
also  in  the  lower  Arkansas  Valley.  The  same  condition  exists,  and  to 
a  greater  degreey  in  the  lower  South  Platte  yalley,  where  a  greater  de- 
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velopment  has  been  made  in  farming  by  irrigation.  This  condition  of 
a  shortage  of  water  supply  in  the  lower  valleys  increases  every  year 
even  with  the  construction  of  reservoirs  by  private  capital  each  season. 

Careful  investigation  in  Arapahoe  and  Jefferson  Ooanties  indicate 
that  as  much  more  land  as  is  now  cultivated  can  be  watered  by  mechan- 
ical power.  The  average  depth  to  water  on  the  bottom-lands  is  about  8 
feet;  on  second  bottom-lands  20  feet, and  the  supply  seems  inexhaast- 
ible.  In  dry  gulches  and  sand  creeks  the  depth  to  water  is  ffum  2  to  12 
feet.  Lump  coal,  near  Denver,  costs  about  $6  per  ton  5  slack  coal,  about 
$1.25  per  ton  retail,  and  90  cents  per  ton  in  car  lots.  These  facts  are 
necessary  in  estimating  the  cost  of  pumping. 

In  Kio  Grande,  Saguache,  Conejos,  Costilla,  Huerfano  and  Las  Ani- 
mas Counties,  Colorado,  estimates  are  made  that  300,000  acres  can  be 
reclaimed  by  such  mechanical  power,  and  not  otherwise.  There  is  much 
waste  land  in  these  counties.  The  depth  to  water  averages  from  6  to 
25  feet,  and  the  supply  seems  enormous,  entire  rivers  and  creeks  flow- 
ing into  the  sand,  and  being  lost  for  surface  irrigation.  Fuel  is  plenti- 
ful and  cheap  in  these  counties,  coal  costing  from  $1  to  $6  per  ton,  ac- 
cording to  locality. 

In  New  Mexico  it  is  estimated  that  1,500,000  acres  can  be  reclaime<l 
by  mechanical  power.  There  is  much  waste  land  in  this  Territory.  The 
depth  to  water  is  usually  from  10  to  50  feet,  and  the  supply  of  water 
near  the  surface  seems  very  large.  Fuel  is  plentiful,  and  usually  cheap. 
Coal  costs  Irom  $1  to  $6  per  ton.  Mesquite  is  used  for  fuel  in  some 
localities.  Letters  from  the  States  and  Territories  in  the  arid  West 
indicate  a  very  large  area  of  land  that  can  be  reclaimed  only  by  me- 
chanical power  in  elevating  water  for  inigation.  The  conditions  of  such 
use  would  vary,  and  can  be  named,  as  follows : 

(1)  Where  irrigation  is  not  much  developed,  and  where  capital  is  not 
readily  interested  in  large  irrigation  enterprises. 

(2)  Where  the  streams  having  an  ample  surface  water  supply  are 
sluggish,  and  run  on  a  grade  of  from  2  to  5  feet  per  mile;  also,  in  elevat- 
ing water  from  lakes,  where  the  land  adjacent  thereto  is  in  broad  and 
comparai  ively  level  valleys,  as  at  Utah  Lake,  in  Utah,  and  Tulare  Lake, 
California. 

(3)  Where  the  streams  run  deep  in  the  ground  at  all  stages,  and  the 
agricultural  lands  adjoining  are  on  mesas,  at  varying  heights  of  from  20 
to  100  feet. 

(4)  Where  the  level  of  water  in  running  streams  varies  greatly  at 
Hood  tide  and  low  water,  the  valleys  being  narrow  and  the  streams  tor- 
tuous. (This  condition  necessitates  the  construction  of  small  irrigation 
ditches.  The  fall  of  water  in  the  streams,  later  in  the  season,  leaves 
these  ditches  high  above  water.) 

(5)  In  the  lower  valleys  of  the  larger  streams,  like  the  South  Platte, 
Arkansas,  and  Kio  Grande,  where  the  water  is  all  used  in  upper  ditches 
for  the  lands  adjacent  thereto. 

(0)  In  niauy  parts  of  the  arid  district,  where  there  are  no  rnuuiuiif 
streams  on  the  surface,  but  where  the  under-flow  from  lost  rivers  and 
creeks,  or  the  general  under-drainage  of  storm-waters  and  mountain 
streams  gives  an  ample  supply  near  the  surface. 
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FURTHER  STATEMENT  OF  BENJAMIN  H.  EATON. 

The  Chairman.  Do  you  wish  to  add  anything  to  what  you  said  this 
morning? 

Mr.  Eaton.  Yes.  There  seems  to  be  a  misunderstanding  as  to  the 
increase  of  our  water  supply.  By  reservoirs  and  canals  the  whole  of 
the  Poudre  Biver  is  held  back.  There  is  no  doubt  but  that  it  is  flow- 
ing a  little  more  every  year.  One  gentleman  here  said  there  was  no 
more  water  than  is  enough  to  irrigate  the  land  under  cultivation.  I 
know  as  much  about  it  as  he  does,  though  1  do  not  pretend  to  know  any 
more.  I  built  these  ditches  and  I  built  the  upper  end  of  No.  2,  and  5 
miles  out  1  dug  a  well  35  feet  deep  and  could  not  get  water  to  supply 
my  camp.  Now  the  water  is  running  on  the  surface.  Mr.  La  Grange 
dug  down,  I  think,  33  feet  before  he  got  any  water.  You  can  now  dip 
the  water  out  of  his  well  with  a  cup. 

This  Larimer  &  Weld  canal  is  50  miles  long,  and  I  tried  at  one  time 
to  get  water  along  its  line,  but  could  not  get  it.  I  hired  a  man  to  dig 
wells  along  there  and  he  did  not  find  water.  In  this  flat  country  that 
we  have  made  these  ditches  over  there  is  not  any  "  wash  "  to  amount 
to  anything.  There  is  a  deposit.  The  earth  above  the  hard  pan  that 
retains  the  water  is  from  50  to  60  feet.  At  Eaton  at  one  time  we  dug 
25  feet  tor  water.  Now  it  is  only  15  feet  to  water.  A  seepage  ditch, 
holding  only  the  accumulated  water  of  3  miles,  was  sold  for  $5,000.  1 
think  it  was  worth  double  that  sum. 

By  holding  this  water  back,  with  the  flow  toward  the  east,  it  can  not 
belp  but  increase  the  irrigation  to  the  extent  of  the  water  we  have. 
After  irrigation  there  comes  seepage  streams,  and  to  my  mind  it  will 
never  be  known  to  us  how  much  water  there  is. 

Senator  Tblleb.  1  would  like  to  have  the  record  show  that  Governor 
Eaton  is  a  practical  farmer. 

The  Chairman.  Please  state  how  much  land  you  farm. 

Mr.  Eaton.  Bighi  thousand  acres,  by  renting  and  what  1  farm  my- 
self. 

Senator  Teller.  You  overlook  and  attend  in  all  to  8,000  acres  ? 

Mr.  Baton.  Yes. 

Senator  Teller.  That  gives  you  a  good  opportunity  to  observe. 

Mr.  Eaton.  Yes. 


STATEMENT  OF  B.  S.  LA  ORANGE,  OF  OBEELEY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  La  Grange.  My  original  occupation  is  farming.  I  am  also  water 
commissioner  on  the  Cach6  la  Poudre.  My  principal  occupation  at  pres- 
ent is  water  commissioner;  distributing  water  in  that  district. 

The  Chairman.  How  long  have  you  been  engaged  in  agriculture  in 
this  vicinity? 

Mr.  La  Grange.  Nineteen  years. 

The  Chairman.  What  do  you  say  is  the  duty  of  water!  That  is, 
what  quantity  of  water  is  required  in  Greeley  and  vicinity  to  produce 
onlinary  crops  f 

Mr.  La  Grange.  From  60  to  100  cubic  feet  per  second  per  80  acres 
for  the  season.  1  might  explain  why  I  make  that  difference  of  "  60  to 
100.''  Our  soil  is  so  variablo  that  in  the  different  localities  even  on  the 
same  farm  there  is  a  vast  difference  in  the  duty  of  water.     Where  we 
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have  a  soil  that  is  GO  per  cent,  sand  it  takes  more  water  to  do  daty  in 
growing  the  crop  than  it  does  when  the  soil  has  a  less  qaantity  of  sand. 

The  Chairman.  Is  that  much  water  used  and  consumed  in  plant 
growth  and  evaporation! 

Mr.  La  Grange.  To  some  extent. 

Tlie  Chairman.  Is  it  all  used  ! 

Mr.  La  Grange.  No. 

The  Chairman.  What  proportion  is  not  consumed  and  what  becomes 
of  the.  water  that  is  not  so  consumed  I 

Mr.  La  Grange.  Tlie  earth  becomes  inAltrated  with  it. 

The  Chairman.  Does  it  show  itself  anywhere  I 

Mr.  La  Grange.  It  shows  itself  along  the  margins  of  the  streams, 
when  it  is  returned  to  the  streams  again. 

The  Chairman.  What  has  it  produced  along  the  margins  of  streams ! 

Mr.  La  Grange.  Increased  soil. 

The  Chairman.  Has  it  produced  swamps  I 

Mr.  La  Grange.  1  do  not  know  exactly  the  acreage  along  our  irriga- 
tion district. 

The  Chairman.  I  am  not  asking  for  exact  acreage,  but  whether 
there  is  more  or  less  swamp  ground  on  the  lower  lK>ttom6  in  conse- 
quence of  irrigation  ? 

Mr.  La  Grange.  On  the  Cach6  la  Poudre  it  goes  prettj^  nearly  the 
entire  length  of  the  interval  lands  along  the  bottoms.  Wherever  irri- 
gation is  practiced,  there  is  found  made  soil. 

The  Chairman.  The  low  bottoms  nearly  the  whole  length  are  mud 
swamps. 

Mr.  La  Grange.    Yes. 

The  Chairman.  What  is  necessary  to  reclaim  them  f 

Mr.  La  Grange.  Drainage. 

The  Chairman.  Does  this  drainage  furnish  any  accnmulation  of 
water  that  could  be  used  for  further  irrigation  f 

Mr.  La  Grange.  It  does. 

The  Chairman.  How  does  the  seepage  from  the  water  that  is  not 
consumed  by  irrigation  show  in  the  stream  f 

Mr.  La  Grange.  By  an  increased  supply  in  the  stream  below. 

The  Chairman.  How  does  the  Cach6  la  Poudre  compare  below 
Greeley,  say  5  miles,  with  what  it  was  before  any  water  was  taken  out 
and  used,  during  the  dry  season,  I  mean? 

Mr.  La  Grange.  We  have  measured  it,  and  the  quantity  of  water  is 
increased  87  cubic  feet  per  second  in  the  very  dry  season.  It  is  so  to- 
day. 

The  Chairman.  It  has  increased  in  the  stream  below  the  irrigation  f 

Mr.  La  Grange.  Yes. 

The  Chairman.  How  far  down  does  that  increase  manifest  itself! 

Mr.  La  Grange.  About  2 J  miles  below  Greeley,  according  to  our  last 
observations. 

The  Chairman.  There  is  more  water  in  the  Cach4  la  Poudre  below 
the  irrigated  district  in  the  dry  season  than  there  was  before  irrigatioo 
commenced  there*? 

Mr.  La  Grange.  Yes. 

The  Chairman.  How  is  it  as  to  the  water  coming  to  the  surface;  is 
the  country  irrigated  nearer  the  surface  than  when  you  began  irrigat- 
ing! 

Mr.  La  Grange.  It  is. 

The  Chairman.  How  much  nearer  ?  How  deep  did  you  have  to  dig 
before  irrigation  commenced,  and  how  deep  do  you  have  to  dig  nowf 
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Mr.  La  Grange.  It  formerly  varied  from  12  to  40  feer.  In  the  case 
of  some  of  the  old  original  wells,  where  it  was  12  or  16  feet  deep,  you 
cau  now  take  water  out  with  a  bucket  in  your  hand  ? 

The  Chairman.  Then  the  earth  has  become  filled  with  water  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Does  it  require  as  much  water  to  irrigate,  now  that 
the  earth  is  saturated,  as  it  did  then? 

Mr.  La  Grange.  Not  so  much  in  some  places,  but  in  others  about 
the  same. 

The  Chairman.  No  as  much  as  you  did  the  first  year,  of  course? 

Mr.  La  Grange.  No. 

The  Chairman.  Commencing  with  perhaps  about  the  third  year, 
there  are  some  places  that  have  not  decreased  the  amount  required, 
and  some  places  that  have,  even  since  then  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Are  they  still  decreasing  the  amount  required  each 
year  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  What  is  your  mode  of  distributin*^  the  water  when 
there  are  various  persons  interested  ? 

Mr.  La  Grange.  We  take  the  cubic  foot  as  the  unit  of  measure,  and, 
under  our  laws,  i)riority  of  appropriation  gives  the  better  right.  There 
is  decreed  to  each  canal  the  amount  of  water  necessary  to  be  used  upon 
the  land. 

The  Chairman.  Then  you  distribute  the  necessary  amount  of  water 
according  to  the  date  of  priority? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Have  you  adopte<l  the  plan  of  giving  a  certain 
amount,  or  giving  on  certain  days,  to  one  and  then  to  another? 

Mr.  La  Grange.  Yes;  notwithstanding  the  priority  of  appropria- 
tion, our  people  are  so  educated  to  the  necessity  of  having  service  that 
they  have  left  it  to  the  commissioner  to  so  rotate  the  water  so  as  to  get 
the  highest  duty  and  best  service. 

The  Chairman.  State  how  that  will  effect  a  better  service. 

Mr.  La  Grange.  By  running  it  on  the  plan  of  priority  of  appropria- 
tion strictly  the  water  becomes  lost,  because  our  canals  are  of  such 
great  length  that  the  amount  appropriated  ibr  one  canal  is  lost  along 
the  line. 

By  "bunching  the  canals,''  as  it  is  called,  we  get  a  sutficient  head  to 
get  a  better  duty. 

The  Chairman.  That  is,  you  get  a  sufficient  amount  of  water  to  run 
down  the  ditch  and  do  some  good? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Whereas,  if  you  distributed  the  water  by  priority,  a 
ditch  company  would  not  have  enough  to  do  any  good  and  yet  would 
consume  a  great  deal  of  water  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Would  it  not  be  much  more  economical  if  there  were 
just  two  ditches,  one  on  each  side  of  the  river,  and  no  more,  to  carry 
the  water  and  distribute  it? 

Mr.  La  Grange.  Yes;  that  is  one  of  the  troubles  of  our  early  set- 
tlement. 

The  Chairman.  Too  many  ditches  ? 

Mr.  La  Grange.  Too  many  ditches. 

The  Chairman.  That  wastes  a  great  deal  of  water. 
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Mr.  La  Grange.  Certainly.  We  Imve  an  illustration  at  Fort  Col- 
lins. We  have  16,000  acres  there  in  cultivation.  There  are  four  lines 
of  ditches  running  across.  Two  of  them  are  nearly  parallel,  and  in 
some  cases  these  are  not  200  feet  apart.  We  have  another  up  in  the 
foot  hills. 

The  Chairman.  All  should  have  been  carried  to  the  upper  ditch, 
you  think? 

Mr.  La  Grange.  We  could  not  very  well  have  carried  them  to  that 
ditch  to  get  the  best  service.  It  is  too  high  up,  and  we  would  have 
had  to  have  two  great  lines  of  distributing  mains  along  down.  But  it 
should  have  been  differently  arranged  in  the  first  instance. 

The  Chairman.  The  economy  of  wate^  depends  a  good  deal  on 
having  ditches  located  in  the  right  place  and  carrying  the  wat^er  in  the 
fewest  number  of  ditches  ? 

Mr.  La  Grange.  Yes,  that  is  one  of  the  troubles  we  have.  We  have 
too  many  ditches  for  the.  area  of  land. 

The  Chairman.  What  is  the  best  grade  for  a  ditch  I 

Mr.  La  Grange.  It  depends  on  the  character  of  the  soil. 

The  Chairman.  Eow  is  it  in  your  locality  I 

Mr.  La  Grange.  It  depends  there,  too,  upon  the  character  of  the  soil. 
From  2  to  4  feet  to  the  mile  on  the  average. 

The  Chairman.  That  depends  something  on  the  size  of  the  ditch,  too, 
does  it  not  I 

Mr.  La  Grange.  Yes ;  about  3  feet  to  the  mile  is  about  right! 

The  Chairman.  In  your  small  ditches  or  in  the  large  ones. 

Mr.  La  Grange.  In  the  large  ones. 

The  Chairman.  That  is  ample! 

Mr.  La  Grange.  Yes. 

The  Chairman.  Does  it  "  wash  !" 

Mr.  La  Grange.  Yes,  in  some  localities,  but  not  in  other  places. 
The  usual  grade  on  the  large  canals  is  about  2.40  feet  per  mile. 

The  Chairman.  Is  there  much  of  the  water  wasted! 

Mr.  La  Grange.  Yes.  The  American  people  are  all  new  to  the  sob- 
ject  of  irrigation,  and  have  not  arrived  at  that  stage  of  nice  preparation 
of  our  soils  with  reference  to  getting  at  the  highest  duty  of  water.  I 
am  aware  of  this  fact :  That  in  Cach6  la  Poudre  Basin  we  could  do 
double  the  duty  of  water  with  our  present  flow,  taking  an  average  of 
five  or  six  years. 

The  Chairman.  Without  storage  or  anything  else  of  that  sort ! 

Mr.  La  Grange.  Yes. 

The  Chairman.  Merely  by  economic  use! 

Mr.  La  Grange.  Yes,  merely  by  economic  use. 

The  Chairman.  With  storage,  then,  you  could  increase  that  still  fur- 
ther. Could  you  not  do  that  by  saving  the  waste  water  from  running 
off! 

Mr.  La  Grange.  We  have,  on  that  water-shed,  been  taking  observa- 
tions now  for  six  years,  and  with  a  storage  systematized  in  a  proper 
way  we  could  treble  our  irrigation. 

The  Chairman.  How  much  land  have  you  there  ! 

Mr.  La  Grange.  About  225,000  acres  irrigated. 

The  Chairman.  With  economy  of  water,  without  storage,  could  that 
be  increased  ! 

Mr.  La  Grange.  Nearly  double. 

The  CHAiRMi^N.  With  storage  how  much  could  it  be  increased! 

Mr.  La  Grange.  I  am  satisfied  that  with  the  proper  storage  system 
we  could  readily  irrigate  from  000,000  to  800,000  acres. 
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The  Chairman.  Of  course  that  would  involve  having  proper  ditches 
and  economizing  the  water  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  Is  it  better  to  irrigate  near  the  mountains  than  far 
away  on  the  plains  ? 

Mr.  La  Grange.  It  is  better  to  get  near  the  mountains. 

The  Chairman.  Why? 

Mr.  La  Grange,  i  )n  account  of  the  loss,  by  escape,  in  the  transpor- 
tation such  a  very  long  distance. 

The  Chairman.  What  produces  the  loss  I 

Mr.  La  Grange.  Filtration,  principally. 

The  Chairman.  What  else  I 

Mr.  La  Grange.  Evaporation  to  some  extent,  but  that  is  compara- 
tively small. 

The  Chairman.  What  is  the  loss  in  a  ditch  of  the  size  you  have 
there  ! 

Mr.  La  Grange.  We  have  35  feet  ditches. 

The  Chaiaman.  That  is,  35  feet  on  the  bottom  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  JIow  deep  I 

Mr.  La  Grange.  From  5  to  6  feet. 

The  Chairman.  With  a  fall  of  from  2.40  feet  to  3  feet  to  the  mile, 
what  would  be  the  probable  loss  of  running  water  in  a  ditch  over  that 
country,  say  20  miles  f 

Mr.  La  Grange.  From  15  to  25  per  cent.  It  depends  upon  the  kind 
of  soil  we  are  running  over. 

The  Chairman.  You  think  it  would  make  that  difference  in  20  miles 
of  length  ? 

Mr.  La  Grange.  I  think  I  would  make  the  distance  40  miles. 

Director  Powell.  Suppose  you  should  change  the  section  of  your 
ditches  in  this  country,  what  would  the  effect  be^  You  have  wide  and 
shallow  ditches  which  require  a  great  declivity — a  high  grade.  Sup- 
pose you  change  that  and  have  a  rounded  bottom  instead  of  a  flat  bot- 
tom, and  increase  the  depth  of  your  ditches  two  or  three  fold,  what  ef- 
fect would  that  have  on  the  couservation  of  the  water  ? 

Mr.  La  Grange.  If  the  conditions  of  the  water  were  all  the  same  as 
they  are  now,  it  would  decrease  the  loss  and  get  a  more  rapid  discharge 
at  the  end  of  the  ditch,  or  at  any  given  point  along  it.  But  after  we 
have  made  these  flat  bottoms,  by  use  they  get  a  subgrade  fixed  by 
themselves. 

Director  Powell.  They  cut  out  themselves  ? 

Mr.  La  Grange.  Yes. 

The  Chairman.  They  cut  out  and  round  out. 

Mr.  La  Grange.  Yes ;  nature  always  fixes  those  things. 

Director  Powell.  When  you  open  your  ditches  at  the  commence- 
ment of  the  irrigating  season — that  is,  each  time  you  open  them — a 
large  body  of  water  is  absorbed  before  the  water  can  get  to  the  foot  of 
the  ditch.    Is  that  not  the  fact  ? 

Mr.  La  Grange.  It  is. 

Director  Powell.  Have  you  anything  to  suggest  as  to  how  that  loss 
could  be  prevented  f 

Mr.  La  Grange.  I  could  not  suggest  anything  now  as  to  that.  Th(^ 
))ercentage  of  loss  will  vary  more  or  less  in  accordance  with  the  h^^ul 
that  you  put  in  at  the  time.  When  1  want  to  let  water  down  through 
the  ditch,  to  be  let  out  by  the  main  stream,  I  get  the  ditch  two-thirds 
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full ;  that  will  run  through  in  thirty  hours,  whereas,  if  I  take  half  of 
that  quantity  it  will  be  possibly  sixty  hours.  That  percenta^B^e  of  loss 
will  vary  aceoi*diDg  to  the  size  of  the  head  aud  the  condition  of  the 
ditch.  It  varies  also  with  the  seasons.  Atmospheric  conditions  have 
much  to  do  with  it. 

Director  Powell.  Have  you,  in  yonr  community,  ever  thought  of 
lining  your  ditches  by  silting  with  gypsum  or  any  heavy  material  which 
would  be  impervious  to  water  ? 

Mr.  La  Grange.  We  will  do  that  when  we  get  better  off,  and  get  a 
more  dense  population,  so  that  we  can  stand  it. 

Director  Powell.  I  mean  lining  by  silting  and  not  by  masonry. 

Mr.  La  Grange.  1  understand.  When  we  first  put  the  water  in  the 
Cach6  la  Poudre,  ^o.  2  ditch,  in  1872,  it  ran  down  6  miles  and  sunk. 
It  ran  very  nearly  a  week.  Our  mountain  streams,  when  rising,  bring 
down  a  vast  amount  of  stuff  caused  by  erosion  and  it  silts  the  ditch. 
The  ditches  do  silt  up  and  become  comparatively  tight. 

Director  Powell.  You  have  a  very  great  variety  of  material  in  your 
region.  Have  your  people  thought  of  some  material  which  you  could 
powder  and  float  down,  which  would  have  that  same  effect,  only  to  do 
the  thing  more  thoroughly? 

Mr.  La  Grange.  Yes;  we  have  large  bodies  of  gypsum  right  near 
Fort  Collins  and  north  of  there,  which  if  powdered  up  and  properly 
applied  to  our  canals  would  prevent  large  wastage  of  water,  just  the 
gypsum  itself. 

The  Chairman  :  How  do  you  communicate  with  the  different  points 
where  the  water  is  to  be  let  out? 

Mr.  La  Grange.  We  have  a  man  at  the  head-gate,  and  he  is  in  com- 
munication by  telephone  with  the  central  office.  That  system  is  now 
about  completed. 

The  Chairman.  What  are  the  advantages  of  that  ? 

Mr.  La  Grange.  In  order  to  distribute  the  water,  we  must  know 
what  definite  quantity  we  have  to  deal  with,  so  we  telephone  to  the 
head-gate  man. 

Adjourned. 


CONSTITUTION  AND  LAWS   OP    COLORADO-  PROVISIONS  RELAT- 
ING TO  WATER  RIGHTS. 

PRIORITIES  AMD  RIGHTS  THEREUNDER. 

rCoQStitatioxi,  Art  XVI.] 
Bee.  5,  Water  PubUc  Property.] 

The  water  of  every  natural  stream  not  heretofore  appropriated,  within  the  State  of 
Colorado,  is  hereby  declared  to  be  the  property  of  the  public,  and  is  dedicated  to  the 
use  of  the  people  of  the  State,  subject  to  appropriation  as  hereinafter  provided. 

See.  tf.  Diverting  Unappropriated  Water— Priority.] 

The  right  to  divert  unappropriated  waters  of  every  natural  stream  for  beneficial 
uses  shall  never  be  denied.  Priority  of  appropriation  shall  give  the  better  right,  as 
between  those  using  the  water  for  the  same  purpose;  but  when  the  waters  of  any 
natural  stream  are  not  sufficient  for  the  service  of  all  those  desiring  the  use  of  the 
same,  those  using  the  water  for  domestic  purposes  shall  have  the  preference  over  those 
claiming  for  any  ot^>er  purpose,  and  those  using  the  water  for  agricaltural  purpooes 
.shall  have  the  preference  over  those  using  the  same  for  manufacturing  purposes. 
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RIGHT  OF  WAY  AND  ISBRVITUDB. 

Art.  II,  See.  14.  When  Private  Property  may  be  taken  for  Private  Vses.J 

Private  property  shall  not  be  taken  for  private  use  unless  by  consent  of  the  owner, 
except  for  private  ways  of  necessity,  and  except  for  reservoirs,  drains,  flumes,  or 
ditches,  on  or  across  the  lands  of  others,  for  agricultural,  mining,  milling,  domestic,  or 
sanitary  purposes. 

Art.  II,  Sec.  15.  Conpensatioii  for  Property  taken.] 

Private  property  shall  not  be  taken  or  damaged  for  public  or  private  use  without 
juHt  compensation.  Such  compensation  shall  be  ascertained  by  a  board  of  commis- 
Hiouers  of  not  less  than  three  freeholders,  or  by  a  jury  when  required  by  the  owner  of 
the  property,  in  such  manner  as  may  bo  prescribed  by  law,  and  until  the  same  shall 
be  paid  to  the  owner,  or  into  court  lor  the  owner,  the  property  shall  not  be  needlessly 
disturbed,  or  the  proprietary  rights  of  the  owner  therein  invested  [divested]  ;  and 
whenever  an  attempt  is  made  to  take  private  property  for  a  use  alleged  to  be  public, 
the  question  whether  the  contemplated  use  be  really  public  shall  be  a  judicial  ques- 
tion, and  determined  as  such  without  regard  to  any  legislative  assertion  that  the  use 
is  public. 

Art.  XYI,  See.  7.  Blgrlit  of  Way  for  Ditches,  etc.] 

All  persons  and  corporations  shall  have  the  right  of  way  across  public,  private,  and 
corporate  lands  for  the  construction  of  ditches,  canals,  and  flumes,  for  the  purpose  of 
conveying  water  for  domestic  purposes,  for  the  irrigation  of  agricultural  lands,  and 
lor  mining  and  manufacturing  purposes,  and  for  drainage,  upon  payment  of  just  com- 
pensation. 

Art  XYI,  Sec.  8.  Connty  Conmissioners  fix  Rates  for  Water.] 

The  general  assembly  shall  provide  by  law  that  the  board  of  county  commissioners 
in  their  respective  counties  shall  have  power,  when  application  is  made  to  them  by 
either  party  interested,  to  establish  reasonable  maximum  rates  to  be  charged  for  use 
of  water  whether  furnished  by  individuals  or  corporations. 

Art.  X,  Sec.  3.  When  Free  from  Taxation.] 

Ditches,  canals,  and  flumes  owned  and  used  by  individuals  or  corporations  for  ir- 
rigating lands  owned  by  such  individuals  or  corporations,  or  the  individual  members 
thereof,  shall  not  be  separately  taxed  so  long  as  they  shall  be  owned  and  used  exclu- 
sively lor  such  purposes. 

-WATER   AND   IRRIGATION   PROVISIONS   IN   STATUTES   OF    COL- 

ORADO. 

General  Statutes,  1711,  (1861).  Owners  of  Land  on  Streams  Entitled  to  Use  of  Water.] 

All  i>ersocs  who  claim,  own,  or  hold  a  possessory  right  or  title  to  any  land  or 
parcel  of  land  lying  within  the  boundary  of  the  State  of  Colorado,  as  defined  in  the 
constitution  of  said  State,  when  those  claims  are  on  the  bank,  margin,  or  neighbor- 
hood of  any  stream  of  water,  creek,  or  river,  shall  be  entitled  to  the  use  of  the  water 
of  said  stream,  creek,  or  river,  for  the  purpose  of  irrigation  and  making  said  claims 
available  to  the  full  extent  of  the  soil,  for  agricultural  purposes. 

17*i9.  Tested  Bights  of  Mill  and  Ditch  Owners.] 

Nothing  in  this  chapter  contained  shall  be  so  construed  as  to  impair  the  prior 
vested  rights  of  any  mill  or  ditch  owner  or  other  person  to  use  the  water  of  any  such 
water  course. 

Under  the  provisions  of  this  act  leminent  domain'\  private  property  may  be  taken  for 
private  use  for  private  ways  of  necessity,  for  reservoirs,  drains,  flumes,  or  ditches  on 
or  across  the  land  of  others  for  agricultural,  mining,  milling,  domestic,  or  sanitary 
parposes.    (Session  Laws  of  1885,  pp.  201,  202.) 

PRIORITY — HOW  SBCURBD. 

1730.  Hew  Ditehcft-Sworn  statement  ninst  be  filed— Contents— Maps.] 

Every  person,  association,  or  corporation  hereafter  constmcting  or  enlarging  any 
ditch,  canal,  or  feeder  for  any  reservoir,  for  irrigation,  and  taking  water  directly  from 
any  natural  stream,  and  of  a  carrying  capacity  of  one  cubic  foot  per  socontt  ot*  tinu', 
HH  so  constructed  or  enlarged,  shall  within  ninety  days  after  the  commencement  o( 
such  construction  or  enlargement,  file  andoaiue  to  be  recorded  in  the  ofiice  of  ilie 
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oonnty  clerk  of  the  county  in  which  snch  ditch,  canal,  or  feeder  may  be  Bitnated,orif 
such  canal,  ditch,  or  feeder  ho  situated  in  any  water  district,  in  the  office  of  the  oonnty 
clerk  of  such  [each]  county  in  which  snch  water  district  may  extend,  a  sworn  state- 
ment in  writing,  showing  the  name  of  such  ditch,  canal,  or  of  the  reservoir  supplied 
by  such  f«'oder,  the  point  at  which  the  head -gate  thereof  is  situated  (if  it  be  a  new 
construction),  the  size  of  the  ditch,  canal,  or  feeder,  in  width  and  depth,  and  the  car- 
rying capacity  thereof  in  cuhic  feet  per  second,  the  description  of  the  line  thereof^ 
and  the  time  when  the  work  was  commenced,  and  the  nameor  names  of  the  owner  or 
owners  thereof,  together  with  a  map  showing  the  route  thereof,  the  legal  subdivisions 
of  the  land,  if  on  surveyed  lands,  witli  proper  corners  and  distances,  and  in  case  of 
an  enlargement,  the  depth  and  width,  also  the  carrying  capacity  of  the  ditch  en- 
larged, with  the  width  and  depth  of  the  ditch,  canal,  or  feeder  as  enlarged,  and  the 
increased  carrying  capacity  of  the  same  thereby  occasioned,  and  the  time  when  such 
enlargement  was  commenced,  and  no  priority  of  right  for  any  purpose  shall  attach  to 
any  such  construction  or  enlargement  until  record  is  made.    (Sec.  2,  p.  162,  acts  1881.) 

1721.1 

This  act  shaU  apply  to  and  affect  only  ditches,  canals,  or  feeders  used  for  carrying 
water  for  the  purposes  of  irrigation  and  for  no  other  purposes  whatever.  { Sec,  3,  p. 
162,  Acts  1881.) 

314.   Shall  Comnience  Work  In  NlnetyjDays-  Complete  in  Three  Tears— Forfeit.] 

Any  company  formed  under  the  provisions  of  this  (cor Derations)  act,  for  the  pur- 
pose of  constructing  any  ditch,  Hume,  *  *  *  shall,  within  ninety  days  from  the 
date  of  their  certificate,  commence  work  on  such  ditch,  Hume  *  *  *  line  as  shall 
be  named  in  the  certificate,  and  shall  prosecute  the  work  with  due  diligence  until  the 
same  is  completed,  and  the  time  of  completion  of  any  such  ditch  *  »  *  line  shall 
not  be  extended  beyond  a  period  of  two  years  from  the  time  work  was  commenced  as 
aforesaid ;  and  any  company  failing  to  commence  work  within  ninety  days  from  the 
date  of  the  certificate,  or  failing  to  complete  the  same  within  two  years  from  the  time 
of  commencement  as  aforesaid,  shall  forfeit  all  right  to  the  water  so  claimed,  and  the 
same  shall  be  subject  to  be  claimed  by  any  other  company ;  the  time  for  the  completion 
of  any  flume  constructed  under  the  provisions  of  this  act  shall  not  be  extended  be- 
yond a  period  of  four  years:  Providedy  This  section  shall  not  apply  to  any  ditch  or 
iSume  *  *  *  constructed  through  and  upon  any  grounds  owned  by  the  corporation: 
Avd  provided  further^  That  any  compjiny  formed  under  the  provisions  of  this  act  to 
construct  a  ditch  for  domestic,  agricultural,  irrigating  *  *  *  purposes,  or  any  or 
either  thereof,  shall  have  three  years  from  the  time  of  commencing  work  thereon 
within  which  to  complete  the  same,  but  no  longer.     (Sec.  296  (106)  pp.  179-80,  Q.  L.) 

1727.    Wheels,  etc.,  on  Streams.] 

All  persons  on  the  margin,  brink,  neighborhood,  or  precinct  of  any  stream  of  water 
shall  have  the  right  and  power  to  place  upon  the  bank  of  said  stream  a  wheel  or  other 
machine  for  the  purpose  of  raising  water  to  the  level  required  for  the  purpose  of  iiTi- 
gation.     (Sec.  8,  pp.  68-69,  Acts  1861;  sec.  6,  p.  364,  R.  S.;  sec.  1377  (6)  p.  516,  G.  L.) 

1723.    Irrigation  of  Meadows.] 

All  persons  who  shall  have  enjoyed  the  use  of  the  water  in  any  natural  stream,  for 
the  irrigation  of  any  meadow  land,  by  the  natural  overflow  or  operation  of  the  water 
of  snch  stream,  shall,  in  case  the  diminishing  of  the  water  supplied  from  such  stream 
from  any  cause  x>re vents  such  irrigation  therefrom  in  as  ample  a  manner  as  formerly, 
have  right  to  construct  a  ditch  for  the  irrigation  of  such  meadow,  and  to  take  water 
from  such  stream  therefor,  and  his,  her  or  their  right  to  water  through  such  ditch 
shall  have  the  same  priority  as  though  such  ditch  had  been  constructed  at  the  time 
he,  she  or  they  first  occupied  and  used  such  land  as  meadow  ground.  (Sec.  37,  p.  106, 
Acts  1879.) 

171».    Extending  Head  of  Ditch  Up  Stream.] 

In  case  the  channel  of  any  natural  stream  shall  become  so  cut  out,  lowered,  turned 
aside  or  otherwise  changed  from  any  cause  as  to  prevent  any  ditch^  canal,  or  feeder 
of  any  reservoir  from  receiving  the  proper  inflow  of  water  to  which  it  may  be  en- 
titled from  such  natural  stream,  the  owner  or  owners  of  such  ditch,  canal,  or  feeder 
shall  have  the  right  to  extend  the  head  of  such  ditch,  canal,  or  feeder  to  such  die- 
tance  up  the  stream  which  supplies  the  same,  as  may  be  necessary  for  securing  a  suf- 
ficient now  of  water  into  the  same,  and  for  that  purpose  shall  have  the  same  right  to 
maintain  proceedings  for  condemnation  of  right  of  way  for  such  extension  as  in  case 
of  constructing  a  new  ditch,  and  the  priority  of  right  to  take  water  from  such  stream 
through  such  ditch,  canal,  or  feeder,  as  to  any  such  ditch,  canal,  or  feeder,  shall  re- 
main unaffecto.d  in  any  respect  by  reason  of  such  extension :  Provided^  however,  That 
no  such  exteiiHioii  shall  interfere  with  the  complete  use  or  enjoyment  of  any  other 
ditch,  canal,  or  feeder.     (Sec.  1,  pp.  IGl,  162,  Acts  1881.) 
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1762.  Jarisdietlon  of  Courts.    How  Yested.1 

For  the  purpose  of  hearing,  adjadicating,  and  settling  all  questioasconoerning  the 
priority  of  appropriation  of  water  between  ditch  companies  and  other  owners  of 
ditches  drawing  water  for  irrigation  purposes  from  the  same  stream  or  its  tributaries 
within  the  same  water  district,  and  all  other  questions  of  law  and  questions  of  right 
growing  out  of  or  in  any  way  involved  or  connected  therewith,  jurisdiction  is  hereby 
vested  exclusively  in  the  district  court  of  the  proper  county ;  but  when  any  water 
district  shall  extend  into  two  or  more  counties,  the  district  court  of  the  county  in 
which  the  first  regular  term  after  the  first  day  of  December  in  each  year  shall  soonest 
occur,  according  to  the  law  then  in  force,  shall  be  the  proper  court  in  which  the  pro- 
ceedings for  said  purpose,  as  hereinafter  provided  for,  shall  be  commenced;  but 
where  said  proceedings  shall  be  once  commenced,  by  the  entry  of  an  order  appoint- 
ing a  referee  in  the  manner  and  for  the  purpose  hereinafter  in  this  act  provided,  such 
court  shall  thereafter  retain  exclusive  jurisdiction  of  the  whole  subject  until  final 
adjudication  thereof  is  had,  notwithstanding  any  law  to  the  contrary  now  in  force. 
(Sec.  19,  pp.  99-100,  Acts  1»79.) 

1763.  FlItDK  Statements  of  Olalm— Ditch,  Name,  Description— Pos^Offlce  Address.] 

In  order  that  all  parties  may  be  protected  in  their  lawful  rights  to  the  use  of  water 
for  irrigation,  every  person,  association,  or  corporation  owning  or  claiming  any  inter- 
est in  any  ditch,  canal,  or  reservoir,  within  any  water  district,  shall,  on  or  before  the 
Ist  day  of  June,  A.  D.  1881,  file  with  the  clerk  of  the  district  court  having  jurisdic- 
tion of  priority  of  right  to  the  use  of  water  for  irrigation  in  such  water  district,  a 
statement  of  claim,  under  oath,  entitled  of  the  proper  court,  and  in  the  matter  of 
priorties  of  water  rights  in  district  number  *  *  *  ,  as  the  case  may  be,  which 
statement  shall  contain  the  name  or  names,  together  w,ith  the  post-office  address  of 
the  claimant  or  claimants  claiming  ownership,  as  aforesaid,  of  any  such  ditch,  canal, 
or  reservoir,  the  name  thereof  (if  any),  and,  if  without  a  name,  the  owner  or  owners 
shall  choose  and  adopt  a  name,  to  be  therein  stated,  by  which  such  ditch,  canal,  or 
reservoir  shall  thereafter  be  known,  the  description  of  such  ditch,  canal,  or  reservoir, 
as  to  location  of  head-gate,  general  course  of  ditch,  the  name  of  the  natural 
stream  from  which  such  ditch,  canal,  or  reservoir  draws  its  supply  of  water,  the 
length,  width,  depth,  and  grade  thereof,  as  near  as  may  be,  the  time,  fixing  a  day, 
mouth  and  year  as  the  date  of  the  appropriation  of  water  by  original  construction, 
also  by  any  enlargement  or  extension,  if  any  such  thereof  may  have  been  made,  and 
the  amount  of  water  claimed  by  or  under  such  construction,  enlargement,  or  exten- 
sion, and  the  present  capacity  of  the  ditch,  canal,  or  feeder  of  reservoir,  and  also  the 
nnmber  of  acres  of  land  lying  under  and  being  or  proj)08ed  to  be  irrigated  by  water 
from  such  ditch,  canal,  or  reservoir.  Said  statement  shall  be  signed  by  the  proper 
party  or  parties.     (Sec.  1,  pp.  142,  143,  Acts  1881.) 

1764.  Secretary  ot  State  Shall  Make  Publication-Publisher's  Certificate.] 

The  secretary  of  state  shall,  without  delay,  after  the  passage  of  this  act,  cause  a 
certified  copy  of  the  foregoing  section,  giving  the  date  of  the  approval  of  this  act,  to 
be  published  in  one  of  the  public  newspapers  published  in  such  county  in  which  i)art 
or  portion  of  any  water  district  is  or  shall  be  established  by  law  at  the  time  of  such 
publication;  and  said  section  1  shall  be  published,  as  aforesaid,  once  in  each  and 
every  week  continuously  in  said  paper  until  said  1st  day  of  June,  18H1,  and  in  case 
in  the  meantime  any  one  of  said  papers  shall  cease  to  be  published,  then  such  publi- 
cation shall  be  made  in  some  other  paper  in  same  county  (if  any),  and  on  conclusion 
of  such  publication  such  publisher  of  such  paper  shall  deliver  to  the  secretary  of 
state  his  sworn  certificate  of  publicati(m  in  duplicate,  showing  that  such  publication 
has  been  made  in  his  paper  in  compliance  with  the  preceding  section  hereof,  and. 
stating  the  first  and  last  day  of  such  publication;  and  he  shall  thereupon  be  entitled 
lo  receive  from  the  secretary  of  state  a  certificate  of  the  amount  due  him  for  such 
]>ublication,  on  presentation  of  which  to  the  auditor  of  state  he  shall  draw  his  war- 
rant for  the  amount  in  favor  of  the  holder  on  the  state  treasurer,  who  shall  pay  the 
same  according  to  law.     (Sec.  2,  pj).  143,  144,  Acts  l«8l.) 

When  at  any  time  after  the  1st  day  of  June,  A.  D.  1881,  any  one  or  more  persons, 
associations,  or  corporations,  interested  as  owners  of  any  ditch,^canal,  or  reservoir  in 
any  water  district  shall  present  to  the  district  court  of  any  county  having  jurisdic- 
tion of  priority  of  rights  to  the  use  of  water  for  irrigation  in  such  water  district  ac- 
cording to  the  provisions  of  (sec.  19,  G.  S.,  17G2)  an  act  entitled  an  act  to  regulate 
the  use  of  water  for  irrigation  and  ])roviding  for  settling  the  priority  of  rights  thereto, 
and  for  payment  of  the  expenses  thereof,  and  for  payment  of  all  costs  and  expenses 
incident  to  said  regulation  of  use,  or  to  the  judge  thereof  in  vacation,  a  motion,  pe- 
tition, or  applicati<m  in  writing,  moving  or  i)raying  said  court  to  proceed  to  an  adju- 
dication of  the  priorities  of  rights  to  use  of  water  for  irrigation  between  the  several 
ditches,  canals,  and  reservoirs  in  such  district,  the  court,  or  judge  thereof  in  vaca- 
klon,  shall,  without  unnecessary  delay,  in  case  he  shall  deem  it  practicable  to  ]>ro- 
ceed  in  open  court,  as  prayed  for,  by  an  order  to  be  entered  of  record  upon  such  mo* 
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tion,  petition,  or  upplicatiou,  iippoiiit  «i  day   in  Boiiie  rcp^ular  or  Hpocial  term  of  fjuid 
court  for  coiniaenciii^  to  hear  and  take  ovideDce  in  such  adjudication,  at  which  time  it 
shall  bo  the  duty  of  tiio  court  to  proceed  to  hear  all  evidence  which  may  beotferetl  by  or 
on  behalf  of  any  person,  association,  or  corporation  interested  many  ditch,  canal,  or 
reservoir  in  sucJi  district,  either  as  owner  or  consanier  of  water  therefrom,  in  snpportof 
or  against  any  claim  or  claims  of  priority  of  appropria'iou  of  water  made  by  meaui 
of  any  ditch,  canal,  or  reservoir,  or  by  any  enlargement  or  extension  thereof,  in  such 
district,  and  considt^r  all  such  evidence,  together  with  any  and  all  evidence,  if  any, 
which  may  have  been  heretofore  offered  and  taken  in  such  district  in  the  same  mat- 
ter by  any  referee  heretofore  appointed  under  the  provisions  of  said  act  above  herein 
mentioned,  and  also  the  arguments  of  parties  or  their  counsel,  and  shall  jiscertain 
and  find  from  such  evidence,  as  near  as  may  be,  the  date  of  the  commencement  of 
such  ditch,  canal,  or  reservoir,  together  with  the  origin.al  size  and  carrying  capacity 
thereof  as  originally  constructed,  the  time  of  the  commencement  of  each  enlargemeDt 
or  extension  thereof,  if  any,  with  the  increased  capacity  thereby  occasioned,  the 
time  spent  severally  in  such  construction  and  enlargement,  or  extension  and  re-en- 
largement, if  any,  the  diligence  with  which  the  work  was  in  each  case  prosecuted^ 
the  nature  of  the  work  as  to  difficulty  of  construction,  and  all  such  other  facts  as 
may  tend  to  show  the  compliance  with  the  law,  in  acquiring  the  priority  of  right 
claimed  for  each  such  ditch,  canal,  or  reservoir,  and  determine  the  matters  put  in  evi- 
dence, and  make  and  cause  to  be  entered  a  decree  determining  and  establishing  the 
several  priorities  of  rij^ht,  by  appropriation  of  water,  of  the  several  ditches,  canals, 
and  reservoir  [reservoirs]  in  such  water  district,  concerning  which  testimony  shall 
have  been  offered,  each  according  to  the  time  of  its  said  construction  and  enlarge- 
ment or  enlargements  or  extensions,  with  the  amount  of  water  which  shall  be  held 
to  have  been  appropriated  by  such  construction  and  enlargements  or  exiensions, 
describing  such  amount  by  cubic  feet  per  second  of  time,  if  the  evidence  shall  show 
sufficient  data  to  ascertain  such  cubic  feet,  and  if  not,  by  width,  depth,  and  grade, 
and  such  other  description  as  will  most  certainly  and  conveniently  alio w  theamonnt 
of  water  intended  as  the  capacity  of  such  ditch,  canal,  or  reservoir,  in  such  decree. 
Said  court  shall  further  order  that  each  and  every  party  interested  or  claiming  any 
such  ditch,  canal,  or  reservoir  shall  receive  from  the  clerk,  on  payment  of  a  reason- 
able fee  therefor,  to  be  fixed  by  the  court,  a  certificate  under  seal  of  the  court  show- 
ing the  date  or  dates  and  amount  or  amounts  of  aiipropriations  adjudged  io  favor  of 
such  ditch,  canal,  or  reservoir  under  and  by  virtue  of  the  construction,  extension, 
and  enlargements  thereof  severally;  also  specifying  the  number  of  said  ditch  and  of 
each  priority  to  which  the  same  may  be  entitled  by  reason  of  such  construction,  ex- 
tension, and  enlargements.     (Sec.  4,  pp.  144-5-6,  Acts  1881.) 

1767.  Copy  of  Decree—Authority  of  Commissioner— Beeording  Copy— Evidence.] 

The  holder  of  such  certificate  shall  exhibit  the  same  to  the  water  commissioner  of 
the  district  when  he  commences  the  exercise  of  his  duties,  and  such  water  coniuiis- 
sioner  shall  keep  a  book  in  which  shall  be  entered  a  brief  statement  of  the  contents 
«)f  such  certificate,  and  which  shall  be  delivered  to  his  successor,  and  said  certificate, 
or  statement  thereof  in  his  book,  shall  be  the  warrant  of  authority  to  said  water 
commissioner  for  regulating  the  llow  of  water  in  relation  to  such  ditcib,  canal,  or  res- 
ervoir. Said  certificate  shall  be  recorded,  at  the  same  rates  of  charges  as  in  cases  of 
deeds  of  conveyance,  in  the  records  of  each  county  into  which  the  ditch,  canal,  or 
reservoir  to  which  such  certificates  relates  shall  extend ;  and  said  certificate,  or 
said  record  thereof,  or  a  duly  certified  copy  of  such  record,  shall  be  prima  facie  evi- 
dence of  so  much  of  said  decree  as  shall  be  recited  therein  in  any  suit  or  proceeding 
in  which  the  same  may  be  relevant.    (Sec.  5,  pp.  146-7,  Acts  1881.) 

1708.  Clerk  Pabllsta  Notice— Post  Copy— Ten  Copies  Posted  by  Party  Petitioning.] 

Notice  shall  be  given  by  the  clerk  of  said  court  of  the  time  so  appointed  by  pub- 
liHliing  the  same  in  one  public  newspaper  in  such  county  into  which  such  water  dis- 
trict may  extend,  which  notice  shall  be  so  published  in  such  paper  once  in  each  week 
until  four  successive  weekly  publications  shall  have  been  made,  the  hvst  of  which  shall 
be  on  a  day  previous  to  the  clay  ai) pointed  as  aforesaid.  Said  notice  shall  contain  a  copy 
of  said  order,  and  shall  notify  all  persons,  associations,  and  corporations  interest-ed  an 
owners  in  any  ditch,  canal,  or  reservoir  in  such  water  district  to  appear  at  said  conrt 
at  the  time  so  appointed  and  file  a  statement  of  claim  under  oath,  in  case  no  state- 
ment has  been  before  filed  by  him,  her,  or  them,  showing  the  ditch,  canal,  or  reservoir, 
or  two  or  more  such,  in  which  he,  she,  or  they  claim  an  interest,  together  with  the 
names  of  all  the  owners  thereof,  which  statement  may  be  made  bj-  any  one  of  the 
owners  of  such  ditch,  canal,  or  reservoir  for  and  in  behalf  of  all ;  and  also  that  all  iHjr- 
sons  interested  as  owners  or  consumers  may  then  and  there  present  liis,  her,  or  their 
proofs  for  or  against  any  ])riorit.y  of  right  of  water  by  appropriation  sought  to  l»e 
shown  by  any  ])arty  by  or  through  any  such  ditch,  canal,  or  reservoir  (either  as  owner 
or  consumer  of  water  drawn  therefrom).    Ten  printed  copies  of  said  notice  shall  •!*> 
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be  p<Kste(1  in  ten  public  places  in  sucli  water  district  not  less  tliau  twenty  days  before 
tlie  day  so  appointed,  which  copies  shall  be  so  posted  by  the  party  or  parties  moving 
the  adjudication.     (Sec.  6,  p.  147,  Acts  1881.) 

17tt».  Proof  of  Pablication—Of  Posting  Copies— Entry  by  Clerlt.] 

Proof  of  the  proper  publication  of  said  notice  or  notices  in  said  public  papers  shall 
consist  in  such  case  of  the  sworn  certificate  of  the  publisher  of  such  newspaper,  show- 
iuj;  the  publication  to  have  been  made  in  accordance  with  the  provisions  of  section  3  of 
this  act,  which  certificates  shall  be  procured  by  the  party  or  parties  moving  the  ad- 
judication at  his  or  their  expense,  and  on  said  certificate  being  tiled  the  clerk  shall 
enter  the  amount  of  the  printer's  fee  therefor  as  costs  advanced  by  the  party  pro- 
curing the  same,  which  sum  shall  be  counted  to  his,  her,  or  their  credit  in  distribution 
of  costs.  Proof  of  the  posting  of  said  printed  copies  shall  be  made  by  the  affidavit  of 
Home  credible  person,  certified  to  be  such  by  the  clerk  or  other  officer  administering 
the  oath,  showing  when,  where,  and  how  said  copies  were  posted.  (Sec.  7,  pp.  147-8, 
Acts  1881.) 

1770.  Notices  Served  on  all  Parties— How  Served— Notiee  by  Mail.] 

The  party  or  ])arties  moving  such  adjudication  shall  cause  a  printed  or  written 
copy  of  the' notice  aforesaid,  published  as  aforesaid,  to  be  served  on  every  person,  as- 
Hociatiou,  or  corporation  shown  by  the  statement  of  claim  on  file,  as  provided  in  sec- 
tion I  hereof,  which  service  sluiU  be  made  within  ton  days  from  the  time  of  the  first 
publication  by  the  clerk,  by  any  credible  person  certified  by  said  clerk  or  referee  to  be 
such,  by  delivering  such  copy  as  aforesaid  to  the  person  to  be  served,  if  such  person 
by  due  diligence  can  be  found  in  the  county  of  his  residence.  If  such  person  can  not 
l>6  found,  as  aforesaid,  then  by  leaving  such  copy  at  his  or  her  usual  x)la'Ce  of  resi- 
dence, if  he  or  she  have  such  residence,  in  charge  of  some  person  of  the  age  of  four- 
teen years  or  over  there  residing ;  and  on  any  corporation  by  delivering  the  copy  to 
the  president,  or  vice-president,  or  secretary,  or  treasurer  thereof,  or  the  manager  or 
superintendent  in  charge  of  their  ditch,  canal,  or  reservoir,  or  authorized  agent  or  at- 
torney, or  by  leaving  such  copy  at  the  office  or  usual  place  of  business  of  such  cor- 
poration, and  the  proof  of  such  service  shall  be  made  by  affidavit  of  the  person  or 
persons  seriing  said  copies,  showing  when  and  how  such  service  has  been  made  on 
Hucli  party.  In  case  of  parties  not  served  in  any  manner  as  aforesaid  the  clerk  shall 
<lepo8it  in  the  post-office,  duly  inclosed  in  an  envelope  with  the  proper  postage 
stamp  thereon,  a  copy  directed  to  the  address  of  such  pariy,  shown  in  the  statement 
of  claim  aforesaid,  hied  by  him  or  her  under  section  one  hereof.  (Sec.  8,  pp.  148-9, 
Acts  1881.) 

1771.  Court  Nnmbers  all  Ditches— Reservoirs— Number  Appropriations.] 

The  court,  in  making  such  decree,  as  aforesaid,  shall  number  the  several  ditches  and 
canals  in  the  water  district  concerning  which  adjudication  is  made  in  consecutive 
order,  according  to  priority  of  appropriation  of  water  thereb^^  made  by  the  original 
coDStruction  thereof,  as  near  as  may  be,  having  reference  to  the  date  of  each  decree 
as  rendered,  and  shall  also  number  the  reservoirs  in  like  manner  separately  from 
ditches  and  canals,  and  shall  further  number  each  several  appropriation  of  water  con- 
secutively, beginning  with  the  oldest  appropriation,  without  respect  to  the  ditches  or 
reservoirs  by  means  of  which  such  approi)riation8  were  made  ;  whether  such  appro- 
priation shall  have  been  made  by  means  of  construction,  extension,  or  enlargement, 
which  number  of  each  ditch,  canal,  or  reservoir,  together  with  the  number  or  numbers 
of  any  appropriations  of  water  held  to  have  been  made  by  means  of  the  construction, 
extension,  or  enlargement  thereof,  shall  be  incorporated  in  said  decree  and  certificate 
of  the  clerk,  to  be  issued  to  the  claimants,  as  x>rovlded  in  section  1  of  this  act,  so  as 
to  show  the  order  in  priority  of  such  ditch  or  canal ;  and  of  such  reservoir,  and  also  of 
soch  successive  appropriation  of  water  pertaining  thereto,  for  the  information  of  the 
water  commissioner  of  the  district  in  distributing  water,  such  numbering  to  be  as 
near  as  may  be  having  reference  to  date  of  decrees  as  rendered.  (Sec.  9,  p.  149,  Acts 
1881.) 

1772.  ffhen  Oonrt  may  Appoint  Reflsree— What  Beftrred.] 

If  for  any  cause  the  judge  of  said  court  shall  deem  it  impracticable  or  inexpedient 
to  proceed  to  hear  such  evidence  in  open  court,  he  shall,  instead  of  the  order  men- 
tioned in  section  4  of  this  act,  make  and  cause  to  be  entered  of  record  an  order  ap- 
pointing some  discreet  person,  properly  qualified,  a  referee  of  said  court,  to  whom 
shall  be  referred  the  statement  of  claim  aforesaid  on  file  in  said  matt>er,  the  matter  of 
taking  evidence  and  reporting  the  same,  making  an  abstract  and  findings  upon  the 
same,  and  preparing  a  decree  in  said  adjudication  ;  and  also  in  case  of  any  water  dis- 
trict in  which  a  refei-ee  has  been  heretofore  appointed,  and  evidence  taken  by  him  under 
the  prQYisionB  of  the  act,  the  title  of  i^}iich  is  recited  in  section  4  of  this  act ;  such 
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evidence  so  already  f  akdii,  tojj^etlH^r  with  the  uhstract  thereof  and  report  of  tbe  ref- 
eree whu  took  tile  same,  Hhall  be  also  referred  to  said  referee,  to  be  appointed  ah  afore 
said)  and  he  shall  proceed  with  his  duties  a^^  liereiiiafter  provided,  first  taking  an  oath 
[of]  otlico,  such  as  is  re(juired  to  be  taken  by  referees  in  other  cases  ander  the  proviii- 
ions  of  the  code  of  civil  procedure.     (Sec.  10,  pp.  149-50,  Acts  lt:*81.) 

1773.  Contents  of  Notice— itow  PublfHtaed— Posting  Copies.] 

Said  referee  shall  p^epa^^  and  ]>ul)lish  a  notice  containing  a  copy  of  the  order ap- 
pointiii«;  him,  in  which  noticf.  he  shall  appoint  a  time  or  times  and  place  or  places 
suitable  and  convenient  for  the  claimants  in  such  water  district  at  which  he  will 
attend  for  the  purpose  of  hearinj^  and  tyvkinj^  evitleuce  touching  the  priority  of  right 
of  the  several  ditches,  canals,  and  reservoirs  in  said  district,  and  notifying  all  persons, 
associations,  and  corporations  interested  as  owners  or  consumers  of  waters  [water]  to 
attend  by  tliemselv«s,  their  agents,  or  attorneys,  at  the  times  and  places  appointed  in 
said  notice,  and  notifying  such  owners  to  then  and  there  tile  a  statement  of  claim  in 
case  such  statement  has  not  been  already  tiled  under  theprovisions  of  section  1  hereof, 
such  as  mentioned  in  section  G  hereof,  and  jiresent  their  proofs  touching  any  priority 
of  right  claimed  by  them  for  any  ditch,  canal,  or  reservoir  in  said  district,  which 
notice  shall  be  published  in  same  manner  and  times  and  in  all  respects  according  to 
the  provisions  for  publication  of  the  newspaper  notices  mentioned  in  section  6  of  this 
act,  and  proof  of  such  publication  shall  be  made  in  the  same  manner  as  is  provided  in 
section  7  of  this  act ;  and  he  shall  also  post  ten  or  more  printed  copies  of  snch  notice  in 
leu  or  more  public  places  in  said  district,  which  copies  shall  be  so  posted  at  least 
twenty  days  before  the  time  of  commencing  to  take  said  evidence.  (Sec.  11,  p.  150, 
Acts  IHSl.) 

Proof  of  the  posting  of  said  copies  shall  be  made  by  the  affidavit  of  said  referee 
or  other  person  certilied  by  him  to  be  a  credible  witness,  which  shall  show  when, 
^rhore,  and  how  the  said  copies  were  posted,  and  shall  bo  tiled  by  Lim  with  his  re- 
port.    (Sec.  12,  p.  151,  Acts  1881.) 

1775.    Who  May  Offer  Kyidence— Former  Eyldence.] 

Said  referee  shall  attend  at  the  times  and  places  mentioned  in  his  said  notice,  for 
the  purpose  therein  mentioned;  and  all  persons,  associations,  choosing  to  do  so,  and 
being  interested  as  owners  of  or  consumers  of  water  from  any  ditch,  canal,  or  reser- 
voir in  said  district,  and  may  also  attend  by  themselves,  their  agents  or  attorueys, 
before  said  referee,  at  some  one  or  more  of  said  times  and  places  so  appointed,  and 
shall  have  right  to  offer  any  and  all  evidence  they  may  think  advisable  for  their  in- 
terests in  the  matter  to  be  adjudica  i:ed,  as  well  in  districts  in  which  evidence  has 
beerx  heretoibre  taken  as  in  other  districts.  All  such  evidence  as  has  been  heretofore 
taken,  if  any,  in  such  district,  shall  be  kept  present  by  said  referee,  snbject  to  in- 
spection by  any  party  desiring  to  examine  the  same  for  purposes  of  tbe  investigation. 
(Sec.  13,  p.  151,  Acts  1881.) 

1770.    Powers  and  DuticH  of  Referee— Books  and  Kecords—Eyidenee.] 

Said  referee  shall  have  j)ower  to  administer  oaths  to  all  witnesses,  and  to  issue 
subpcenas  for  witnesses  an<l  subpcenastZwce*  tecuinj  which  subpwnas  may  be  served  by 
any  party,  or  constable,or  sheriff,  or  deputy  sheriff,  and  may  require  witnesses  to  appear 
at  any  of  the  [)laces  appointed  by  said  referee  for  taking  evidence.  He  shall  permit  all 
witnesses  to  be  examined  by  the  jjarties  calling  them  respectively  and  to  be  cross  exam- 
ined by  any  party  interested,  and  ho  shall  take  all  testimony  in  writing  and  note  all 
objections  offered  to  any  part  of  the  testimony  taken,  with  the  cause  assigned  for 
the  objection,  and  shall  proceed  in  all  other  respects  as  in  case  of  taking  depositions. 
He  sh  ill  certify  all  books  and  papi^rs  otl'ered  by  a,ny  one  in  his  own  behalf,  and  pre- 
serve them  with  the  testimony  oflcred  concerning  the  same,  and  in  case  of  books 
and  })apers  offered  in  evidence,  which  shall  not  be  niider  the  control  of  the  party 
desiring  the  evidence  for  which  such  books  may  be  offered,  said  referee  sball  make  a 
true  copy  of  the  parts  demanded  and  certify  the  same,  and  pix«jerve  the  same,  to- 
gether with  the  evidence  offered  concerning  the  same  and  concerning  said  books  and 
l)apers,  as  part  of  the  evidence  in  the  matter.     (Sec.  14,  pp.  151-2,  Acts  1881.) 

1777.    Refusal  to  Produce  Books  or  Papers— Effect.  ] 

No  person,  association  or  corporation  willfully  refusing  to  produce  any  book  or 
paper,  if  in  his  or  their  power  to  do  so,  when  rightfully  demanded  for  exam i nation  and 
copying,  shall  be  allowed  the  benefit  of  any  testimony  or  proofs  in  his,  her,  or  their 
behalf,  in  making  final  adjudication,  if  the  court  shall  be  satisfied,  from  all  the  evi- 
dence shown  concerning  such  refusal,  that  the  same  was  willful.  (Sec.  15,  p.  1&^ 
Acts  1881.) 

177H.    What  Facts  to  be  Ascertained  by  ProofH.] 

Said  referee  shall  also  examine  all  witnesses  to  his  own  satisfaction,  teaching  any 
point  involved  in  the  matter  in  question,  and  sUi^U  ascertaii)  as  far  as  possible  tl^ 
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date  of  the  commencement  of  each  ditch,  canal,  or  reservoir,  with  the  original  size 
and  carrying  capacity  thereof,  the  time  of  the  commencement  of  each  enlargement 
thereof,  with  the  increased  carrying  capacity  thereby  occasioned,  the  length  of  time 
spent  in  such  construction  or  enlargement,  the  diligence  with  which  the  work  was 
prosecuted,  the  nature  of  the  work  as  to  difficulty  of  construction,  and  all  such  other 
facts  as  may  tend  to  show  compliance  with  the  law  in  acquiring  the  priority  of  right 
claimed  for  such  ditch,  canal,  or  reservoir ;  and  upon  all  the  facts  so  obtained  shall 
be  determined  the  relative  priorities  among  the  several  ditches,  canals,  and  reser- 
voirs, the  volume  or  amount  of  water  lawfully  appropriated  by  each,  as  well  as  by 
uieans  of  the  construction,  as  by  the  enlargements  thereof,  and  the  time  when  each 
such  several  appropriations  took  effect.     (Sec.  16,  p.  152,  Acts  1881.) 

1779.    Distorbing  Proeeedings— Penalty.] 

Every  person  present  hefore  said  referee  at  any  time  when  he  shall  be  engaged  in 
hearing  testimony,  who  shall  willfully  disturb  the  proceedings;  and  every  person 
who  shall  willfully  refuse  or  neglect  to  obey  any  subpcena  issued  by  said  referee, 
when  his  lawful  fees  shall  he  tendered  him  for  his  attendance  before  the  referee,  shall 
be  guilty  of  contempt  of  the  court  appointing  such  referee,  and  on  complaint,  under 
oath  of  the  referee  or  other  person,  before  the  said  district  court,  or  judge  thereof  in 
v.'ication,  mav  be  brought  before  the  court  or  judge  and  dealt  with  accordingly. 
(Sec.  17,  pp.  152-3,  Acts  1881.) 

17.H0.    Fees  of  Witnesses— BylWhom  Paid.] 

Every  witness  who  shall  attend  before  said  referee  under  subpojna,  by  request  of 
any  party,  shall  be  entitled  to  the  same  fees  and  mileage  as  witnesses  before  the 
district  court  in  the  county  in  which  he  shall  so  attend,  and  shall  be  paid  by  the 
)>arty  requiring  his  testimony.     (Sec.  18,  p.  153,  Acts  1881.) 

IJHU   Duties  Of  Referee— Biglits  of  Parties— AfUournment— Notice.] 

The  said  referee  shall  take  all  the  testimony  offered,  and  for  that  purpose  shall 
give  reasonable  opportunit3'  to  all  parties  to  be  heard,  and  may  at  any  place,  when 
the  time  limited  thereat  shall  expire,  adjourn  the  further  taking  of  testimony  then 
pro|>osed  or  desired  to  be  offered  to  the  next  place  in  order  according  to  his  said 
published  appointments,  and  at  the  last  place  may  continue  until  all  testimony  shall 
be  taken  or  make  furthur  appointments  at  any  former  place  or  places  as  may  seem 
best  and  most  convenient  for  all  parties,  giving  reasonable  notice  thereof.  (Sec.  19, 
p.  153,  Acts  1881.) 

17S2.    Referee  Shall  Examine  all  Testimony— Numberinjc-^Findinjcs-Decree.] 

Said  referee,  upon  closing  the  testimony,  shall  proceed  to  carefully  examine  the 
same,  together  with  all  testimony  and  proofs  which  may  have  been  heretofore  taken 
by  any  former  referee  in  the  same  district,  if  any  such  shall  have  been  taken  under 
the  provi8i(ms  of  said  act,  the  title  of  which  is  recited  in  section  4  of  this  act ; 
he  shall  make  an  abstract  of  all  the  testimony  and  proofs  in  his  possesHion  concerning 
each  ditch,  canal,  and  reservoir  separately^  and  shall  number  each  ditch  and  canal 
in  order,  and  likewise  each  reservoir,  each  class  consecutively,  and  also  number  the 
several  appropriations  of  water  shown  by  the  evidence,  all  in  manner  and  form  as 
provided  in  section  9  hereof,  and  shall  make  a  separate  finding  of  all  the  facts 
cimnected  with  each  ditch,  canal,  and  reservoir,  touching  which  evijlenco  Nhall  have 
l>eeQ  offered  ;  and  he  shall  prepare  a  draught  of  a  decree  in  accordance  with  his  said 
liudings,  in  substance  the  same  as  the  decree  mentioned  in  section  four  of  this  act, 
and  conformable  also  to  the  provisions  of  section  9  hereof,  so  far  as  the  same  are 
applicalde,  which  decree,  so  prepared  by  him,  shall  be  returned  with  his  report  to 
the  court,  and  he  shall  file  his  refjort  with  said  evidence,  abstract,  and  findings,  and 
anid  decree,  with  the  clerk  of  the  court,  and  inform  the  judge  of  so  doing  without 
delay.    (Sec.  20,  pp.  153-4,  Acts  1881.) 

178S.   Filing  Report— Court  Proceed  t<)  Determine— Exccption^-Approval-Entry.] 

Upon  the  filing  of  said  report  the  court,  or  jn<l«:e  thereof  in  vacation,  shall  cause 
aa  order  to  be  entered  setting  some  day  in  a  regular  or  special  term  of  said  court  as 
soon  as  pnicticable,  when  the  court  will  proceed  to  hear  and  determine  the  report, 
mt  which  time  any  party  interested  may  appear,  himself  or  counsel,  and  move  excep- 
tions to  any  matter  in  the  findings  or  decree  made  by  said  referee,  and  after  hearing 
the  same  the  court  shall,  if  the  decree  reported  be  approved,  cause  the  same  to  be 
entered  of  record,  or  otherwise  such  modifications  thereof,  or  other  decree  as  shall  he 
foand  just  and  conformable  to  the  evidence  and  the  true  intent  of  tliis  act,  and  to  so 
mnch  of  any  and  all  former  laws  of  the  State  as  shall  be  adjudged  consistent  hero* 
with.    (Sec.  21,  p.  154,  Acts  1881.) 
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17M.    Failure  to  Offer  Evidence— Water  Commitisioiier  Disregard  Claims  nntll,  cte.— Partj  oVtaii 
Derree  and  present  Oertillcate.J 

No  claim  of  priority  of  any  person,  association  or  corporation,  on  accoant  of  any 
ditch,  canal,  or  reservoir,  as  to  wliich  he,  or  she,  or  they,  shall  have  failed  or  refnged 
to  offer  evidence  nnder  any  adjudication  herein  provided  for,  or  heretofore  provided 
by  this  act,  the  title  of  which  is  recited  in  section  4  hereof,  shall  be  regarded  by 
any  water  commissioner  in  distributing  water  in  times  of  scarcity  thereof,  until  such 
time  as  such  party  shall  have  by  application  to  the  court,  having  Jurisdiction,  ob- 
tained leave  and  made  proof  of  the  priority  of  right  to  which  such  ditch,  canal,  or 
reservoir  shall  be  justly  entitled,  which  leave  shall  be  granted  in  all  cases  upon 
terms  ns  to  notice  to  other  ])arties  interested,  and  on  payment  of  all  costs,  and  upon 
atiidavits  or  petition  sworn  to,  showing  the  rights  claimed,  and  the  ditches,  canals, 
and  ivservoirs,  with  the  names  of  the  owners  thereof  against  which  such  priority  is 
claimed,  nor  until  a  decree  adjudging  such  priority  to  such  ditch,  canal,  or  reservuir 
has  bcenentered,  and  certiiicate,  such  as  mentioned  in  section  4  hereof,  shall  have 
been  issued  to  claimant  and  presented  to  the  water  commissioner.  (Sec.  2*2,  pp. 
154-5,  Acts  1H81.) 

17vS5.    Rights  of  Parties  against  Referee  for  Neglect,  Oppression,  etc.] 

Every  party  iiiterested  shall  have  the  right  to  complain  to  the  court  of  any  act  of 
willful  neglect  or  op])ression  on  the  part  of  the  said  referee  in  exercising  hispowen* 
under  this  act,  whereby  such  party  shall  have  been  aggrieved,  either  by  refusal  of 
said  referee  to  hear  or  take  evidence  oflered,  or  by  preventing  reasonable  opportuuity 
to  olier  such  evidence ;  and  the  court  may  order  such  proceedings  in  the  premises  as 
will  give  redress  of  the  grievance,  at  the  cost  of  said  referee,  if  he  appear  willfully  in 
fault;  otherwise,  in  case  of  accident  or  mistake,  costs  shall  be  awarded  as  to  thecoart 
shall  seem  just.     (Sec.  2:J,  p.  155,  Acts  1881.) 

17S0.    Power  of€oart  to  make  Just  Rales— Law  construed  liberally.] 

The  district  court,  or  judge  thereof  in  vacation,  shall  have  power  to  make  all 
orders  and  rulew  consistent  with  this  act  which  may  be  found  necessary  and  expedi- 
ent, from  time  to  time  during  the  progress  of  the  case,  for  carrying  out  the  intent  of 
this  act,  and  of  all  partsccmsistent  therewith  of  the  said  act,  the  title  of  which  is  recited 
in  section  4  hereol;  as  well  as  touching  the  x>roceedings  in  court  as  of  the  acts  and 
doings  of  said  referee,  for  the  purpose  of  securing  to  any  party  aggrieved  by  the  actu 
of  said  referee  or  any  proceeding  of  the  court,  opi>ortunity  for  redress;  and  this  act 
shall  be  construed  liberally  in  all  courts,  in  favor  of  securing  to  all  persons  interested 
the  just  determination  ami  protection  of  their  rights.     (Sec.  24,  p.  155,  Acts  1881.) 

17S7.    Party  must  File  Claim  before  oflTering  Evidence.] 

No  persons,  associations,  or  cor[)oratiou  representing  any  ditch,  canal,  or  reservoir, 
shall  bo  permitted  to  give  or  otfer  any  evidonco  before  said  referee  until  he,  she,  oi* 
they  shall  have  iiled  a  statement  of  claim  in  substance  the  same  in  all  respects  as  is 
required  to  be  tiled  under  the  provisions  of  section  1  hereof.  (Sec.  25,  p.  155,  Acts 
1881.) 

17SS.    Re-Argument— Review— Limitation  two  years.] 

The  district  court,  or  ju<lgo  thereof  in  vacation,  shall  have  power  to  order,  for 
good  cause  shown,  aud  upon  terms  just  to  all  parties,  and  in  such  a  manner  as  may 
seem  meet,  a  re-argument  or  review,  with  or  without  additional  evidence,  of  any  de- 
cree ukkIc/  under  tlii^  provisions  of  this  act,  whenever  said  court  or  judge  shall  find 
from  the  cause  shown  for  that  purpose  by  any  party  or  parties  feeling  aggrieved,  that 
the  ends  of  justice  will  be  thereby  promoted ;  but  no  such  review  or  re-argument 
shall  be  ordered  unless  applied  for  by  petition  or  otherwise  within  two  years  from 
the  time  of  entering  the  decree  complained  of.     (Sec.  *2G,  p.  150,  Acts  1881.) 

17S9.    Who  May  Appeal— Statement-Approval— Contents— Order— Bond— Conditions.] 

Any  parties  or  ])arties  representing  any  ditch,  canal,  or  reservoir,  or  any  number 
of  parties  representing  two  or  more  ditches,  canals,  or  rcvservoirs,  which  are  affected 
in  connnon  with  each  other  by  any  j»ortion  of  such  decree,  by  which  he  ov  she  or  they 
may  feel  agj^rieved,  may  have  an  appeal  from  said  district  court  to  the  supreme 
court,  and  in  such  case  the  party  or  parties  joining,  desiring  an  appeal,  shall  be  the 
appellants,  and  the  parties  representing  any  one  or  more  ditches,  canals,  or  reservoin 
aliecting  in  common  adversely  to  the  i  nterests  of  appellants  shall  be  the  appellees.  The 
party  or  parties  joining  in  such  apx)eal  shall  file  a  statement  in  writmg,  verified  byaffi- 
davit  properly  entitled  in  such  cause  in  the  district  court,  which  statement  shall  show 
that  the  appellants  claim  a  valuable  interest  in  the  ditch,  canal,  or  reservoir,  or  two 
or  more  of  such,  which  are  affected  in  conmion  with  each  other  by  some  portion  of 
said  decree  ;  also  stating  the  name  or  names,  or  otherwise  the  description  of  the  Ramo, 
and  the  name  or  names,  or  otherwise  the  description  of  any  one  or  more  other  ditehet, 
canals  [or]  reservoirs,  which  l)y  said  decree  derive  undue  advantage  in  respect  of 
priority  as  against  that  or  those  represented  by  appellants;  and  also  setting  forth  the 
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uaiiie  or  niiines  of  tbo  party  or  parties  claiming  such  other  ODoormoro  ditches,  caiialu 
or  reservoirH,  afl'ected  in  common  by  said  decree  adversely  to  the  interest  of  afipcllant 
or  appellants,  and  X)rayiug  that  an  appeal  be  allowed  against  such  other  parties  an 
jippenees.  Ifthe  court  or  judge  in  vacation,  on  examination,  find  such  statement  in 
accordance  witli  the  statements  of  chiim  filed  by  the  parties  named  as  appellees,  men- 
tioned in  section  1  of  this  act,  he  shall  approve  the  same  and  make  an  order  to  be  pre- 
pared and  presented  by  the  appellants  jillowing  the  appeal  and  showing  the  name  or 
names  of  the  appellants  and  api)ellees,  with  the  name  or  names  or  description  of  the 
<»ne  or  more  ditches,  canals  or  reservoirs  claimed  by  the  party  or  x>5ii*ties  appellant 
and  appellee,  as  shown  by  their  several  statements  of  claim  tiled  as  aforesaid,  beforo 
the  taking  of  testimony,  and  fix  the  amount  of  the  appeal  bond,  which  bond  shall  be 
executed  by  one  or  more  of  appellants,  as  principal  or  ])rinci])al8,  and  by  snflicient 
securities,  and  approved  by  the  court  or  judge  in  vacation,  and  shall  be  conditioned 
for  tlie  payment  of  all  costs  which  may  be  awarded  against  the  appellants  or  any  of 
them  in  the  supreme  court.     (Sec.  27,  pp.  156-J57,  Acts  1881.) 

17S90.   Copy  of  Order  served  on  Appellees— Poblication  posttHg  copies— Proof.) 

Tlie  order  last  aforesaid  shall  be  entered  of  record,  and  the  appellant  or  a})pellants 
shall  cause  a  certified  copy  thereof  to  be  served  on  each  of  the  appellees,  by  deliver- 
ing the  same  to  him  or  her,  if  he  or  she  may  be  found,  or  otherwise  serving  the  same 
iu  maimer  the  sameas  may  be  at  the  time  provided  for  serving  summons  from  the  dis- 
trict court  by  the  laws  then  in  force,  and  shall  also  cause  the  said  order  to  be  pub- 
liMtaed  in  the  same  manner  as  the  notices  required  to  be  published  by  the  referee  men- 
tioued  in  section  11  of  this  act,  and  proof  of  the  publication  in  any  newspaper  shall 
be-tho  same  as  iu  case  of  said  referee's  notice,  and  proof  of  t  he  posting  of  the  ten 
printed  copies  in  the  district  shall  be  by  affidavit  of  the  parties  posting  the  same, 
with  the  certificate  of  the  clerk  of  the  district  court  appealed  from,  that  the  affiant 
is  a  known  and  credible  xierson.     (Sec.  28,  j).  157,  Acts  1881.) 

17S>L   Transcript  to  be  Filed  in  Aix  Montlis— Bill  of  Exceptions.! 

Thfi  appellant  or  appellants  shall  file  the  transcri})t  of  record  of  the  district  court 
with  the  clerk  of  the  supreme  court  at  any  time  within  six  months  after  the  appeal 
shall  be  allowed  as  aforesaid.  Only  so.mnchof  the  decree  appt;alod  from,  and  so  much 
of  the  evidence  as  shall  aifect  the  appropriations  of  water  claimed  by  njeans  of  the 
construction  or  onlargeiiient  or  re- enlargement  of  the  several  ditcln^s,  canals  and  re- 
servoirs mentioned  in  the  order  allowing  the  appeal,  need  be  copied  into  the  bill  of 
exceptions.    (Sec.  29,  pp.  157-158,  Acts  1881.) 

17V2.   Casts  iB  Snpreae  Conrcl 

The  supreme  court,  on  dismissal  of  such  appeal,  or  on  affirming  or  reversing  the 
parts  of  the  decree  appealed  from,  in  whole  or  in  part,  shall  award  costs,  as  in  its  dis- 
cretion shall  be  found  and  held  to  be  equitable.     (Sec.  30,  p.  I5y,  acts  l^iSl.) 

1793.  Snpreme  Oonrt  aaend  or  make  new  Decree,  or  remand  witli  Instractions.J 

The  supreme  court,  in  all  cases  in  which  judgment  is  rendered,  and  any  part  of  the 
decree  appealed  from  is  reversed,  and  in  which  it  may  be  practicable,  shall  make  such 
decree  in  the  matters  involved  in  the  appeal  as  should  have  been  made  by  the  district 
court,  or  direct  in  what  manner  the  decree  of  that  court  should  be  amended.  (Sec. 
31,  p.  158,  Acts  1881.) 

1794.  Filing  Proof  of  Service  and  Notice— Sixty  Days— Supreme  Court  mal£e  Bules.l 

The  said  proof  of  the  service  and  publication  of  said  order  allowing  the  appeal  shall 
be  filed  with  the  clerk  of  the  supreme  coui-t  within  sixty  days  after  the  making  of 
said  order,  and  if  not  so  filed  the  supreme  court  shall,  on  morion  of  the.  a]>pellee  or 
any  of  the  appellees,  at  any  time  after  such  default  in  tiling  said  proof,  and  1>efore  the 
said  proof  shall  be  filed,  dismiss  such  a]>i>cal,  and  if  the  transcript  of  record  be  not 
file<l  within  the  time  limited  by  secti(m  29  of  this  act,  such  app<>al  shall,  on  motion, 
be  dismissed.  After  the  filing  of  the  record  and  jtroof  of  service  aforesaid  the  cause 
on  appeal  shall  be  proceeded  witha»  the  rules  of  the  supreme  court,  or  such  special 
rnles  as  said  court  may  make  in  such  cases,  and  their  order  from  time  to  time  there- 
nnder  may  require.  Said  court  shall  have  power  to  make  any  and  all  such  rules  eon- 
oemini;  snob  appeals  as  may  be  necessary  and  expedient  in  furtherance  of  this  act,  as 
well  as  to  preparation  of  the  case  for  submission  as  to  supplying  deficiencies  of  rec- 
oitf,  if  any,  and  for  avoiding  unnecessary  costs  and  delay.     (Sec.  {V2j  p.  158,  Acts  1881.) 

ITM.  Ovart  may  Disiilss  Reftree— Vacancy— new  Appointment. l 

Tbo  district  conrt,  or  judge  thereof  iu  vacation,  in  case  of  the  death,  resignation, 
illness,  absence,  or  other  disability  of  the  referee  hereby  jirovided  for,  or  for  any  mis- 
eondnct  In  him,  or  other  good  cause  to  such  judge  aiipearing,  shall  np}H)int  such  other 
properly  qualified  |>er8on  in  his  stead  as  ho  shall  deem  proper,  who  shall  proceed  with- 
oat  delay  to  perform  all  the  duties  of  his  office,  as  herein  pointed  out,  which  shall  rt) 
joaiii  nnjierformed  by  his  x^redecessor  in  office.     (Sec.  ^3,  p.  151),  Actsl<>'81). 
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1700.   Hu  IS  must  be  Brought  In  Four  Years—Injanctlons  in  what  Cases— what  Districts  Os« 
nii88ioner*8  Duty.] 

Nothing  in  this  actor  in  any  decree  rendered  under  the  provisions  thereof,  shall 
l)reYent  any  person,  ansociation  or  copporation  from  bringing  and  maintaining  any 
suit  or  actiou  whatsoever  hitherto  allowed  in  any  court  having  jurisdiction  to  deter- 
mine any  claim  of  priority  of  right  to  water,  by  apx^ropriation  thereof  for  irrigation 
or  other  pur^ioses,  at  any  time  within  four  years  after  the  rendering  of  a  final  decree 
under  this  act  in  the  water  district  in  which  such  rights  maybe  ulauned,  save  thatno 
writ  of  iiijuction  shall  issue  in  any^  case  restraining  the  use  of  water  for  irrigation  in 
any  water  district  wherein  such  final  decree  shall  have  been  rendered,  which  shall 
effect  [affect]  the  distribution  or  use  of  water  in  any  manner  adversely  to  the  rights 
determined  and  established  by  and  under  such  decree,  but  injunctions  may  issue  to 
restrain  the  use  of  any  water  in  such  district  not  affected  by  such  decree,  and  restrain 
viohitions  of  any  ri<;ht  thereby  established,  and  the  water  commissioner  of  every  dis- 
trict where  such  decree  shall  have  been  rendered  shall  continue  to  distribute  water 
according  to  the  rights  of  priority  determined  by  such  decree,  notwithstanding  any 
suits  concerning  water  rights  in  such  district,  until  in  any  suit  between  parties  the 
priorities  between  them  may  be  otherwise  determined,  and  such  water  commissioner 
have  olBcial  notice  by  order  of  the  court  or  judge  determining  such  priorities,  which 
notice  Hhall  be  in  such  form  and  so  given  as  the  said  judge  shall  order.  (Sec.  34,  p. 
159,  Acts  1881). 

17»7.   After  Four  Yean  Suit  Barred.] 

After  the  lapse  of  four  years  from  the  time  of  rendering  a  final  decree  in  any  water 
district,  all  parties  whose  interests  are  thereby  afiected  shall  be  deemed  and  held  to 
have  acquiesced  in  the  same,  except  in  case  of  suits  before  then  brought,  and  there- 
alter  all  persons  shall  be  forever  barred  from  setting  up  any  claim  to  priority  of  rights 
to  water  for  irrigation  in  such  water  district  adverse  or  contrary  to  the  effect  of  such 
decree.     (Sec.  35,  p.  IGO,  Acts  1881). 

170S.   Compensation  of  Beferee— how  Paid^His  Duty  to  keep  Account.] 

The  referee  appointed  [as  i^rovided]  in  this  act  shall  be  paid  the  sum  of  $6  per  day 
while  engaged  in  discharging  his  duties  as  herein  provided,  and  also  his  reasonable 
and  U(;ce8sary  expenses  and  mileage  at  the  rate  of  10  cents  for  each  mile  actually  and 
necessarily  traveled  by  him  in  going  and  coming  in  the  discharge  of  his  duties  as  sach 
referee,  which  said  per  diem  allowance,  expecses,  and  mileage  shall  be  paid  out  of  the 
treasury  of  the  county  in  which  such  water  district  shall  lie,  if  it  be  contained,  in  one 
county,  and  if  such  water  district  shall  extend  into  two  or  more  counties,  then  ineqaal 
]>art8  thereof,  shall  be  paid  out  of  the  treasury  of  such  county  into  which  sach  district 
sball  extend.  He  shall  keep  a  just  and  true  account  of  his  services,  expenses,  and 
mileage,  and  present  the  same  from  time  to  time  to  the  district  court,  or  jadg^in  va- 
cation, verifying  the  same  by  oath,  and  the  judge,  if  he  find  the  same  correct  and  jost, 
shall  certify  his  approval  thereof  thereon,  and  the  same  shall  thereupon  be  allowed  by 
the  board  of  county  commissioners  of  the  county  in  which  said  water  district  shall 
lie,  but  if  said  [water  district]  extend  into  two  or  more  counties,  he  shall  receive  from 
the  clerk  of  the  district  court  separate  certificates  under  seal  of  the  court,  showing 
the  amount  due  him  from  each  county,  upon  which  certificate  the  board  of  county 
coamiissioiiers  of  the  respective  counties  shall  allow  the  same  on  presentation  thereof. 
(8ec.  30,  p.  100,  Acts  1881.) 

17UU.    Kepeal.] 

All  laws  and  parts  of  laws  heretofore  in  existence  inconsistent  with  the  provisioM 
of  this  act,  shall  be  and  the  same  are  hereby  repealed.     (Sec.  37,  p.  160,  Acts  1881.) 

1800.  SberilT  not  to  Serve  Writ  outside  his  County.] 

Nothing  herein  contained  shall  be  construed  to  authorize  any  sheriff  to  serve  any 
writ  outside  the  limits  of  his  own  county,  or 'give  efiect  to  any  record  by  way  of 
notice  or  otherwise,  in  any  county  other  than  that  in  which  it  belongs.  (Sec.  35,  p. 
106,  Acts  1879.) 

1801.  Fees  of  District  Olerl(-Uow  Audited— Paid.] 

The  fees  of  the  clerk  of  the  district  court  for  a  service  rendered  under  this  act  shall 
be  paid  by  the  counties  interested  in  the  same  manner  as  the  fees  of  the  water  com- 
missioners, ui)on  the  said  clerk  rendering  his  account,  certified  by  the  district  judge 
to  the  boiird  or  boards  of  county  commissioners  of  said  county  or  counties  embradng 
the  water  district  in  case  of  which  the  services  shall  have  been  rendered.  (Sec  43, 
p.  108,  Acts  1879.) 

Session  Laws,  1885.   Evidence.] 

Whenever  testimony  shall  or  may  be  taken  in  any  district  created  by  this  act  ftr 
the  purpose  of  procuring  a  decree  as  to  appropriation  of  water  and  priorities  thereof 
under  the  statutes  of  this  State,  any  testimony  therefore  taken  before  any  fonner 
referee  may  be  introduced,  and  shall  be  received  as  eviidence.     (Sec.  28,  p.  fi69.) 
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S09.   Riscbt  of  Way— or  water— Crossing— Priority.] 

Any  ditch  company  formed  under  the  provisions  of  this  (corporations)  act  shall 
have  the  right  of  way  over  the  line  named  in  the  certificate.  (Sec.  275  (85),  p.  171^ 
G.  L.) 

1712.   Bight  of  Way  of  Owners  near  Streams.] 

When  any  person  owning  claims  in  such  locality  (on  the  banls,  margin,  or 
neighborhood  of  any  stream)  lias  not  sufficient  length  of  area  exposed  to  said  stream 
to  obtain  a  snfficient  fall  of  water  to  irrigate  his  laud,  or  that  his  farm  or  laud  nsed 
by  him  for  agricultural  purposes  is  too  far  removed  from  said  stream,  and  that  he 
has  no  water  facilities  on  those  lands,  he  shall  be  entitled  to  a  right  of  way  through 
the  farms  or  tracts  of  lands  which  lie  between  him  aud  said  stream,  or  the  farms  or 
tracts  of  lands  which  lie  above  or  below  him  on  said  stream,  for  the  ]>urpose8  herein- 
before stated.  (Sec.  2,  p.  67,  acts  1861.  Sec.  2,  p.  362,  R.  S.  Sec.  1373  (2),  p.  515, 
G.  8.) 

mt»   Extent  of  sach  Bight  of  Way.] 

Sach  right  of  way  shall  extend  ouly  to  a  ditch,  dike,  or  cutting  sufficient  for  the 
purpose  required.  (Sec.  3,  p.  67,  acts  1861.  Sec.  3,  p.  363,  R.  S.  Sec.  1734  (3),  p. 
515,  G.  L.) 

1715.   Condemnation  of  Bight  of  Way.] 

Upon  the  refusal  of  the  owners  of  tracts  of  land  or  lands  through  which  said  ditch 
is  proposed  to  run  to  allow  of  its  passage  through  their  property  the  person  or 
persons  desiring  to  open  such  ditch  may  proceed  to  condemn  and  take  the  right  of 
way  therefor  (uiider  the  provisions  of  the  **Eminent  Domain  Act")-  (Sec.  1376  (5), 
p.  516,  G.  L.) 

1710.   Only  one  Ditch  If  Practicable.] 

No  tract  or  parcel  of  improved  or  occupied  laud  in  this  State  shall,  without  the 
written  consent  of  the  owner  thereof,  be  subjected  to  the  burden  of  two  or  more  irri- 
l^atiug  ditches  constructed  for  the  purpose  of  conveying  water  through  said  property 
to  lands  adjoining  or  beyoud  the  same  when  the  same  object  can  feasibly  and  prac- 
ticably be  attained  by  uniting  and  conveying  all  the  water  necessary  to  be  conveyed 
through  such  property  in  one  ditch.     (Sec.  1,  p.  164,  acts  1881.) 

1717.  Shortest  Bonte  must  be  taken.] 

Whenever  any  person  or  persons  find  it  necessary  to  convey  water  for  the  purpose 
of  irrigation  through  the  improved  or  occupied  lands  of  another,  he  or  they  shall 
select  for  the  line  of  such  ditch  through  such  property  the  shortest  and  most  direct 
rente  practicable  upon  which  said  ditch  can  be  constructed  with  uniform  er  nearly 
aniform  grade  and  discharge  the  water  at  a  point  where  it  can  be  conveyed  to  and 
used  upon  the  land  or  lands  of  the  person  or  persons  constructing  such  ditch.  (Sec. 
2,  p.  164,  acts  1881.) 

1718.  Owner  must  Permit  Others  to  Enlarge.] 

No  person  or  persons  having  constructed  a  private  ditch  for  the  purposes  and  in 
the  manner  hereinafter  provided  shall  proliibit  or  prevent  any  other  person  or  per- 
sons from  enlarging  or  u.sing  any  ditch  by  him  or  them  constructed  in  common  with 
bim  or  them  upon  payment  to  him  or  them  of  a  reasonable  proportion  of  the  costs  of 
coDHtrnction  of  said  ditch.     (Sec.  3,  p.  164,  acts  1881,  eminent  domain.) 

1727.  Bight  of  Way  to  Owners  of  Wheels,  etc.] 

The  right  of  way  shall  not  be  reftised  by  the  owner  of  any  tract  of  land  upon  which 
it  is  requiretl  (by  those  who  wish  to  place  wheels  upon  the  bank  of  a  stream),  subject 
of  course  to  the  like  regulations  as  required  for  ditches,  and  laid  down  in  sections 
hereinbefore  enumerated.  (Sec.  8,  pp.  68-9,  acts  1861.  Sec.  6,  p.  364,  R.  S.  Sec. 
1377  (6),  p.  516,  G.  L.) 

X3K.  Ditch,  etc.  Company  may  Condemn  Beal  Estate  Needed.] 

If  any  corporation  formed  under  this  (coqwrations)  actfor  the  purpose  of  construct- 
ing a  *  *  *  ditch  *  *  *  shall  be  unable  to  agree  with  the  owner  for  the  pur- 
chase of  any  real  estate  required  for  the  purposes  of  any  such  corporation  or  company, 
or  the  transaction  of  the  business  of  the  same,  or  for  right  of  way,  or  any  other  law- 
ful purpose  connected  with  or  necessary  to  the  operations  of  such  company,  such  cor- 
porations may  acquire  such  tith^  in  the  manner  provided  by  law.  (Sec.  304  (114),  p. 
182,  G.  L.) 

3S9.  Bntry  on  Land  to  Survey,  etc.] 

Any  company  formed  under  the  provisions  of  this  act  for  the  purpose  of  construct- 
ing a  *  *  *  ditch  *  *  *  may  cause  such  examination  and  survey  as  may  bo 
necessary  to  the  selection  of  the  most  advantageous  route,  aud  for  such  jiurposo,  by  its 
ollicors,  agents.  Or  servants,  may  enter  upon  tlie  lands  of  any  person  or  corporation, 
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bnt  subject  to  liability  for  all  actual  damages  which  shall  be  occasioned  thereby. 
(Sec.  305  (115),  p.  183,  G.  L.) 

1734.  Reservoirs— Rif^ht  to  Water^Right  of  Way— Bmbaiduiieiits.J 

Persons  desiroas  to  construct  and  maintain  reservoirs  for  the  purpose  of  spring 
water  shall  have  the  right  to  take  from  any  of  the  natural  streams  of  the  State  and 
store  away  any  unappropriated  water  not  needed  for  immediate  use  for  dbmestio  or 
irrigating  pnr[)o«e8;  to  construct  and  maintain  ditches  for  carrying  euch  water  to 
and  from  such  reservoir,  and  to  condemn  lands  for  such  reservoirs  and  ditches  in  the 
name  manner  }>rovideil  by  law  for  the  condemnation  of  lands  for  right  of  way  for 
ditches:  Providedy  no  reservoir  with  embankments  or  a  dam  exceeding  ten  feet  in 
height  shall  be  made  without  first  submitting  the  plans  thereof  to  the  comity 
commiHsiouers  of  the  county  in  which  it  is  situated  and  obtaining  their  approval  of 
such  plans.     (Sec.  38,  pp.  10(>-7,  acts  1879.) 

1725.  CoBdoctlnpf  Water  in  Natural  Streams.] 

The  owners  of  any  reservoir  may  conduct  the  water  therefrom  into  and  aioD^ 
any  of  the  natural  sireams  of  the  State,  but  not  so  as  to  raise  the  waters  thereof 
above  ordinary  high-water  mark,  and  may  take  the  same  out  again  at  any  point  de- 
sired without  reganl  to  the  prior  rights  of  others  to  water  from  said  stream ;  but 
due  allowance  shall  be  made  for  evaporation  and  scapago,  the  amount  to  be  deter- 
mined by  the  commissioners  of  irrigation  of  the  district;  or,  if  there  are  no  such 
commissioners,  then  by  the  county  commissioners  of  the  county  in  which  the  water 
shall  be  taken  out  for  use.     (Sec.  39,  p.  107,  acts  1879.) 

1720.  Damages.} 

The  owners  of  the  reservoirs  shall  be  liable  for  all  damages  arising  from  leakaf^e 
or  overflow  of  the  waters  therefrom,  or  by  Hoods  caused  by  breaking  of  the  embank- 
ments of  such  reservoirs.     (Sec.  40,  p.  107,  acts  1879.) 

»12.  Keeping  Diteli  in  Repair.] 

Every  ditch  company  organized  under  the  provisions  of  this  (corporations)  act  shall 
be  recjuired  to  keep  their  ditch  in  good  condition,  so  t  hat  the  water  shall  not  bo  allowed 
to  escape  from  the  same  to  the  injury  of  any  mining  claini,  roa<l,  ditch,  or  other  proi»- 
erty ;  and  whenever  it  is  necessary  to  convey  any  ditch  over,  across,  or  above  any 
lode  or  mining  claim,  or  to  keep  the  water  so  conveyed  therefrom,  the  company  shall, 
if  necessary  to  keep  the  water  of  said  ditch  out  or  from  any  claim,  flume  the  dit«h  ho 
far  as  necessary  to  protect  such  claim  or  property  from  the  water  of  said  ditch.  (Sec. 
278  {Sfi)y  pp.  172-3,  G.  L.) 

172H.  Liability  for  Damages.] 

The  owners  of  reservoirs  shall  be  liable  for  all  damages  arising  from  leakage  or 
overflow  of  the  waters  tberefrom,  or  by  floods  caused  by  the  breaking  of  the  embauk- 
ineuts  of  such  reservoirs.     (Sec.  40,  j).  107,  acts  1879.) 

1728.  Maintaining  Embankments— Tail  Diteh.] 

The  owner  or  owners  of  any  ditch  for  irrigation  or  other  purposes  shall  carefully 
maintain  the  embankments  thereof,  so  that  the  waters  of  such  ditch  may  not  flood 
or  damage  the  premises  of  others,  and  shall  make  a  tail  ditch  so  as  to  return  the 
water  in  such  ditch  with  as  little  waste  as  possible  into  the  stream  from  which  it  was 
taken.  (Sec.  7,  p.  36,  R.  S.,  with  first  clause,  amendment  1872,  p.  144,  sec.  1,  socoml 
clause,  sup.  by  sec.  2,  p.  78,  acts  1876.) 

17:m.    Crossing  Highways— Bridge.] 

Any  ditch  company  constructing  a  ditch,  or  any  individual  having  ditches  for  irri- 
gation, or  for  other  purposes,  wherever  th(^  same  be  taken  across  any  public  highway 
or  public  traveled  road,  shall  put  a  good  substantial  bridge,  not  less  than  14  feet  in 
breadth,  over  such  water-course  where  it  crosses  said  road.  (Sec.  10,  p.  364,  E.  8. 
Sec.  1381  (10),  p.  516,  G.L.) 

1731.  Ditch  must  be  Brldgeil  in  Three  Days— Duty  of  Supervisor.] 

When  any  such  ditch  or  water-course  shall  bo  constructed  across  any  public  traveled 
road,  and  not  bridged  within  three  days  thereafter,  it  shall  be  the  duty  of  the  super- 
visor of  the  road  district  to  put  a  bridge  over  said  ditch  or  water-course,  of  thedimen- 
sions  specified  in  section  10  of  this  chapter,  and  call  on  the  owner  or  owners  of  tbe 
ditch  to  pay  the  expenses  of  constructing  such  bridge.  (Sec.  11,  p.  364,  B.  S.  Sec. 
1382(21),  p.  517,  G.  L.) 

1732.  Proceedings  against  Owner  for  Payment— Damages.] 

If  the  owner  or  owners  of  such  ditch  refuse  to  pay  the  bill  of  expenses  so  presented, 
the  supervisor  may  go  before  any  justice  of  tlu^  peacjo  in  the  township  or  precinct  and 
make  oath  to  the  correctness  of  the  bill,  and  that  the  owner  or  owners  of  the  ditch 
refuse  payment;  and  thereupon  such  Jtistire  of  tbo  peace  shall  issue  a  summons 
against  such  owner  or  owners,  requirini;  liiin  or  them  to  appear  and  answer  totlM 
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GomplaiDt  of  such  supervisor  in  au  action  of  debt  for  the  amount  sworn  to  be  due, 
such  summons  to  be  made  returnable  and  served,  and  proceedings  to  be  had  thereon 
as  in  other  cases ;  and  in  case  judgment  shall  be  given  against  such  owner  or  owners 
the  justice  shall  assess,  in  addition  to  the  amount  sworn  to  be  due  as  aforesaid,  the 
sum  of  $10  as  damages  arising  from  the  delay  of  such  owner  or  owners,  such  judg- 
ment to  be  collected  as  in  other  cases,  and  to  be  a  fund  in  the  hands  of  the  supervisor 
of  roads  for  the  repairs  of  roads  in  such  precinct  or  district.  (Sec.  12,  p.  365,  R.  S. 
Sec.  1383  (12),  p.  517,  G.  L.) 

2988.   Allowing  Water  to  Waste  on  Roads.] 

No  person  or  persons,  or  corporation  *  *  *  shall  cause  waste  Tvater,  or  the 
water  from  any  ditch,  road,  drain,  or  flume  or  other  place,  to  flow  in  or  upon  any  road 
or  highway  so  as  to  damage  the  same,  and  any  such  person  or  persons  or  corporation 
so  offending  or  violating  any  of  the  provisions  of  this  section  or  any  of  the  sections 
of  this  act,  for  which  there  is  no  specific  penalty  provided,  shall  pay  a  fine  of  not  less  . 
than  $10  nor  more  than  $;300  for  each  oflenso,  and  a  like  fine  of  $10  for  each  day  that 
such  obstruction  shall  be  suffered  to  remain  in  said  highway,  and  sball  also  bo  liable 
to  any  person  or  persons  or  corporation  in  a  civil  action  for  any  damages  resulting 
therefrom ;  and  it  shall  be  the  duty  of  the  road  overseer  in  the  district  in  which  such 
violation  shall  occur  to  prosecute  any  person,  persons,  corporation,  or  corporations 
violating  the  provisions  of  this  act.     (As  amended,  p.  32G,  Session  Laws,  1885.) 

aiNK).   Bridging  Ditch  at  Road-Crossing.] 

Any  person  or  persons,  corporation  or  company,  owning  or  constructing  any  ditch, 
race,  drain,  or  flume,  in,  upon,  or  across  any  highway,  shall  keep  the  highway  open 
for  safe  and  convenient  travel  by  constructing  bridges  over  such  ditch,  race,  drain, 
or  flume  ;  nnd  within  five  days  after  any  ditch  is  constructed  across,  in  or  upon  any 
highway  at  any  point  thereof  so  as  to  interfere  with  or  obstruct  such  highway,  the 
person  or  persons  owning  or  constructing  such  ditch  shall  erect  a  good  and  substan- 
tial bridge  of  not  less  than  20  feet  in  width  across  the  same,  which  shall  thereafter 
bo  maintained  by  the  county:  Provided^  That  all  such  bridges  whrcli  shall  be  of 
greater  length  than  20  feet,  shall  be  constructed  as  herein  provided,  and  1  hereafter 
maintained  in  proper  condition  for  safe  travel  by  the  owner  or  owners  of  said  ditch. 
Any  person  or  persons,  corporation  or  company,  coustrucling  any  ditch,  race,  drain, 
or  ilnme,  in,  upon,  or  across  any  highway,  and  failing  to  keep  tlie  higliway  open  for 
safe  and  convenient  travel,  as  in  this  act  provided,  shall  forfeit  the  sum  of  $25  to  the 
county  for  each  and  every  day  of  failure  to  keep  the  same  open  for  safe  and  conven- 
ient travel  as  aforesaid.  And  any  person  or  persons,  corporation  or  conn)any,  who  shall 
fail  to  erect  a  good  and  substantial  bridge  across  any  ditch,  race,  drain,  or  flume, 
within  five  days  after  the  same  is  constructed  in,  upon,  or  across  any  highway,  and 
keep  the  same  in  proper  condition  and  repair,  as  herein  provided,  sliall  forfeit  the 
sum  of  $25  to  the  county  for  each  and  every  day  of  failure  to  erect  such  bridge  and 
keep  the  same  in  repair,  as  aforesaid,  together  with  the  cosfc  of  constructing  there  a 
good  and  substantial  bridge,  or  making  necessary  repairs,  which  the  road  overseers 
of  the  district  shall  at  once  proceed  to  build  or  repair,  and  such  party  or  parties  so 
neglecting  shall  also  be  liable  in  damages  to  any  person  or  persons  damaged  by  such 
neglect.     (As  amended,  Session  Laws,  1885,  p.  324.) 

1733.  Owner  ofDitch  mast  Prevent  Waste.] 

The  owner  of  any  irrigating  or  mill  ditch  shall  carefully  maintain  and  keep  the 
embankments  thereof  in  good  repair,  and  prevent  the  water  from  wasting.  (Sec.  1, 
p.  78,  Acts  1876.     Sec.  1385  (1),  p.  518,  G.  L.) 

1734.  Running  Excess  of  Water  Forbidden.] 

During  the  summer  season  it  shall  not  be  lawfnl  for  any  person  or  persons  to  run 
through  his  or  their  irrigating  ditch  any  greater  quant  i  fy  of  water  than  is  absolutely 
necessary  for  irrigating  nis  or  their  said  land,  and  for  domestic  and  stock  purpi^ses; 
it  being  the  intent  and  meaning  of  this  section  to  prevent  the  wasting  and  useless 
discharge  and  running  away  of  water.  (Sec.  2.  p.  78,  Acts  187G.  Sec.  138C  (2),  p. 
518,  G.  L.) 

173$.   Penalty  for  Violation  of  this  Act.  ] 

Any  person  who  shall  willfully  violate  any  of  the  provisions  of  this  act,  shall,  on 
conviction  thereof  before  any  court  having  competent  Jurisdiction,  be  fine<l  in  a  sum 
of  not  less  than  $100.  Suits  for  penalties  under  this  act  shall  be  brought  in  the  name 
of  the  people  of  the  State  of  Colorado.  (Sec.  :^  p.  78,  Acts  187G.  Sec.  1367  (3),  p. 
518,  G.  L.) 

17SA.   Owner  Keep  Head-gate— 8ize  of  Timbers.  1 

That  the  owner  or  owners  of  every  irrigating  ditch,  flume  or  c<ana1,  in  this  State 
shall  be  required  to  erect  and  keep  in  good  repair  a  head-gate  at  the  head  of  th«^ir 
ditch,  flnme,or  canal.  Such  head-gate,  t()g(^thcr  with  the  necessary  embankments, 
■hall  be  of  safficient  height  and  strengtn  to  control  the  water  at  all  ordinary  stagt's. 
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The  frame- work  of  rqcIi  hoad-gate  shall  bo  coDstrncted  of  timber  not  less  than  4 
inches  square,  and  the  bottom,  sides,  and  gate  or  gates,  shall  be  of  plank  not  leas  than 
2  inches  in  thickness.     (Sec.  1,  p.  165,  Acts  1881.) 

im.    Liability  of  Owner  for  Neglect,  Beftasal.] 

Owners  of  all  ditches  shall  be  liable  for  all  damages  resnlting  from  their  neglect  or 
refusal  to  comply  with  the  provisions  of  section  1  (G.  S.  1736)  of  this  act.  (Sec.  2,  p. 
165,  Acts  1881.) 

Ditch  owners  are  also  required  to  construct  and  maintain  a  weir  or  measuring  de- 
vice at  the  heads  of  their  ditches.     (Cli.  XIV.) 

1755.   Interfering  with  Head-gate,  etc.] 

Every  person  who  shall  willfully  open,  close,  change,  or  interfere  with  any  head- 
gate  or  water  box,  without  authority,  shall  be  guilty  of  a  misdemeanor,  and  on  con- 
viction thereof  shall  be  fined  not  less  than  $50,  nor  more  than  $300,  and  may  be  im- 
prisoned not  exceeding  sixty  days.     (Sec.  44,  p.  108,  Acts  1879.) 

175tf.   Destroying  Head-gate,  Bank,  etc.] 

Any  person  or  persons  who  shall  knowingly  and  willfully  cut,  dig,  break  down,  or 
open  "any  gate,  bank,  embankment,  or  side  of  any  ditch,  canal,  flume,  feeder,  or  reser- 
voir in  which  such  person  or  persons  may  be  a  joint  owner,  or  the  property  of  another, 
or  in  the  lawful  possession  of  another  or  others,  and  used  for  the  purpose  of  irrigation, 
manufacturing,  mining,  or  domestic  purposes  with  intent  maliciously  to  injure  any 
person,  association,  or  corporation,  or  for  his  or  her  own  gain,  unlawfully,  with  in- 
tent of  stealing,  taking,  or  causiug  to  run  or  pour  out  of  such  ditch,  canal,  reservoir, 
leeder,  or  flume,  any  water  for  his  or  her  own  profit,  benefit,  or  advantage,  to  the  in- 
jury of  any  other  person,  persons,  association,  or  corporation,  lawfully  in  the  use  of 
such  water  or  of  such  ditch,  canal,  reservoir,  feeder,  or  flume,  he,  she  or  they  so  of- 
fending shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be 
fined  in  any  sum  not  less  than  $5  nor  more  than  $300,  and  may  be  imprisoned  in  tlie 
county  jail  not  exceeding  ninety  days.     (Sec.  1,  p.  163,  Acts  1881.) 

1760.  Jurisdiction  of  Justices  of  the  Peace.1 

Justices  of  the  peace  shall  have  jurisdiction  of  all  offenses  under  the  provisions  of 
this  act  (G.  S.  1759),  saving  to  any  party  defendant  the  right  to  be  tried  by  a  jury, 
as  in  other  criminal  cases  before  such  justices  now  provided  for  by  law ;  and  also  the 
right  to  appeal,  in  manner  and  form  as  by  law  now,  or  hereafter  to  bo  provided  for 
by  law.  in  criminal  cases  before  such  justices.     (Sec.  2,  p.  103,  Acts  1881.) 

Session  Laws  1885.   Trespass.] 

Every  person  who  shall  willfully  commit  any  trespass  by  entering  upon  the  im- 
proved or  inclosed  land  of  another,  without  the  permission  of  the  owner  thereof,  with 
intent  to  cut,  injure,  or  destroy  any  dam,  dyke,  or  embankment  kept  or  maintained 
for  the  purpose  of  storing  water  in  any  lake,  creek,  or  reservoir,  shall,  upon  conviction 
therefor,  be  punished  by  imprisonment  in  the  county  jail  not  less  than  ten  days  nor 
more  than  one  year,  or  by  a  tine  not  less  than  $50  and  not  more  than  $1,000,  or  by 
both  such  fine  and  imprisonment.     (P.  165.) 

903.  Malicious  Misehief.] 

If  any  person  shall  unlawfully,  wantonly,  willfully,  or  maliciously  cut  down,  break 
down,  level,  demolish,  or  otherwise  destroy  or  damage  any  bridge,  embankment,  mill- 
dam,  or  ditch,  being  the  property  of  another  *  *  *  where  the  value  of  the  per- 
sonal property  destroyed  or  injured  shall  exceed  $20,  shall,  on  conviction,  be  pnn- 
ished  by  imprisonment  in  the  State  penitentiary  not  more  than  five  years,  or  by  a 
fine  not  exceeding  $1,000 ;  or  where  the  value  of  the  personal  property  desti'oyed  or  in- 
jured shall  be  $20  or  under,  shall,  on  conviction,  be  punished  by  a  fine  not  exeee<linij 
$100,  or  imprisonment  in  the  county  jail  not  more  than  three  mouths,  or  both  such  fine 
and  imprisonment  in  the  discretion  of  the  court.  (As  amended  Session  Laws  lB^<'s 
p.  167.) 

315.] 

Any  person  who  shall  willfully  or  maliciously  damage  or  interfere  with  any  •  •  * 
ditch,  flume,  *  *  *  or  any  of  the  fixtures,  tools,  implements,  appurtenances,  or 
any  property  of  any  company  which  may  bo  organized  under  the  provisions  of  this 
act,  upon  conviction  thereof  before  any  court  of  competent  jurisdiction  in  the  county 
where  the  offense  shall  have  been  committed,  shall  be  deemed  guilty  of  a  misdemeanor, 
and  shall  be  punished  by  fine  or  imprisonment,  or  both  at  the  discretion  of  the  conri, 
said  imprisonment  not  to  exceed  one  year,  and  said  fine  not  to  exceed  $500,  wbieh 
fine  shall  be  paid  into  the  county  treasury  for  the  use  of  the  common  schools,  and 
said  offender  shall  also  p;iv  all  damages  tluit  any  such  (.orporation  may  sustain,  to- 
gether with  costs  of  suit.     (Sec.  297  (107),  p.  180,  G.  L.) 
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882.  Poliuttng  Stream  or  Ditch.] 

If  any  person  or  persons  shall  hereafter  throw  or  discharge  into  any  stream  of  run- 
ning water,  or  into  any  ditch  or  flume  in  this  State,  any  obnoxious  substance,  such 
as  refuse  matter  from  slaughter-house  or  privy,  or  slops  from  eat  ing-houscsor  sji  loons, 
or  an^  other  fleshy  or  vegetable  matter  which  is  subject  to  decay  in  tlio  water,  such 
person  or  persons  shall,  upon  conviction  thereof,  be  punished  by  a  fine  not  less  than 
JlOO  nor  more  than  $500  for  each  and  every  offense  so  committed.  (Sec.  1,  Acts  1874, 
p.  99.    Sec.  165,  p.  307,  G.  L.     In  force  Feb.  13,  lb74.) 

8259.  Damage  to  Ditches,  etc.,  by  PersoHS  Floating  Timber.]  ' 

That  it  shall  be  lawful  for  any  person  or  persons  to  float  any  and  all  kinds  of  tim- 
ber, such  as  saw  logs,  ties,  fencing  poles  or  posts,  and  firewood  down  any  of  the 
streams  of  this  State:  Provided,  That  any  person  or  persons  desiring  to  float  any 
snch  timber  down  said  streams  shall  first  execute  a  bond  running  to  the  people  of 
each  county  through  which  such  timber  is  floated,  in  a  sum  sufficient  to  cover  all 
damages  that  may  be  done  to  any  bridges,  dams,  or  irrigating  ditches  that  are  now  or 
may  hereafter  be  constructed  in  or  across  any  streams  of  this  State,  such  bon  I  to  be 
approved  by  the  board  of  county  commissioners  of  the  county  or  counties  through 
which  such  timber  is  to  be  floated.     (Sec.  1856  (1),  p.  043,  G.  L.) 

S472.  How  Measured.] 

Water  sold  by  the  inch  by  any  individual  or  corporation  shall  be  measured  as  fol- 
lows, to  wit:  Every  inch  ehall  be  considered  e(jual  to  an  inch  square  orifice  under  a 
5-inch  pressure,  and  a  5-inch  pressure  shall  be  from  the  top  of  the  orifice  of  t  ho  box 
put  into  the  banl^s  of  the  ditch  to  the  surface  of  the  water;  said  boxes,  or  any  slot 
or  aperture  through  which  such  water  shall  be  measured,  shall  in  all  cases  be  0 
inches  perpendicular,  inside  measurement,  except  boxes  delivering  less  ihan  12  inches, 
which  may  be  square,  with  or  without  slides;  all  slides  for  the  same  shall  move  hor- 
izontally, and  not  otherwise;  and  said  box  put  into  the  banks  of  ditch  shall  have  a 
descending  grade  from  the  water  in  ditch  of  not  less  than  one-eighth  of  an  inch  to 
the  foot.  (Sec.  2779  (3),  pp.  926-7,  G.  L.  Sec.  6,  p.  638,  R.  S.  Amd.  Sec.  1,  pp.  308-9, 
Acts  1874  and  1877.) 

3478.  Illegal  Measarement.] 

All  persons  for  the  purpose  of  weighing  or  measuring  goods,  wares,  merchandise, 
water,  or  other  articles  actually  sold  by  him,  not  in  accordance  with  this  chapter, 
shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  thereof  may  be  im- 
prisoned not  exceeding  one  year,  or  fined  not  exceeding  $1,000,  at  the  discretion  of 
the  court  in  which  the  conviction  shall  be  obtained.  (Sec.  27d5  (9),  p.  928,  G.  L. 
Sec.  9,  p.  309,  Acts  1874.) 

Colorado  Oonstltation,  Art.  XVI,  Sec.  8.  CovntylCommlssioners  fix  Rates  for  Water.] 

The  general  assembly  shall  provide  by  law  that  the  boards  of  county  commissioners 
in  their  respective  counties  shall  have  power,  when  application  is  made  to  thom  l)y 
either  party  interested,  to  establish  reasonable  maximum  rates  to  be  oharg(Hl  for  the 
use  of  water,  whether  furnished  by  individuals  or  corporations. 

Sll.  Wtaei  CorporatlOH  mast  ftarnish  Water.] 

Any  company  constructing  a  diteh  under  the  provisions  of  this  act  shall  fiirnisli 
water  to  the  class  of  persons  using  the  water  in  the  way  named  in  the  cert  ilit'>fl,to,  in 
the  way  the  water  is  designated  to  be  used,  v/hether  minci-s,  mill  n!on,  furmers,  or 
for  domestic  use,  whenever  they  shall  have  water  in  their  ditch  unsnld,  and  shall  at 
all  times  give  the  preference  to  the  use  of  water  in  said  ditch  to  llie  chiss  named  in 
the  certificate ;  the  rates  at  which  water  shall  be  furnished  to  be  fixed  by  the  c<mnty 
commissioners  as  soon  as  such  ditch  shall  be  comi)leted  and  prepared  to  furnish  water. 
(Sec.  277  (87),  p.  172,  G.  L.) 

17S8.  Ref  ■fating  Oharges— ProceedlHgs  before  CouHty  Commissloiiers.] 

The  county  commissioners  of  each  county  shall,  at  their  regular  January  session  m 
each  year,  hear  and  consider  any  and  all  applications  which  may  be  made  to  them 
by  any  party  or  parties  interested  in  procuring  water  for  irrigation  by  ])urchasefrom 
any  ditch  or  reservoir  furnishing  and  selling  water,  or  proposing  to  furnish  water  for 
sale,  the  whole  or  upper  part  of  which  shall  lie  in  such  county,  which  application 
shall  be  supported  by  such  affidavit  or  affidavits  as  the  a}>plicant  may  si^e  proper  to 
present,  showing  reasonable  cause  for  such  board  to  proceed  to  llx  the  price  of  water 
to  be  thereafter  sold  from  such  ditch  or  reservoir,  and  [if]  such  board  of  commis- 
sioners shall,  upon  examination  of  such  affidavit  or  affidavits,  or  from  the  oaths  of 
witnesses  in  addition  thereto,  find  that  the  facts  sworn  to  show  the  application  to  be 
ill  good  faith,  and  that  there  is  reasonable  grounds  to  believe  that  unjust  j>rices  are, 
or  are  likely  to  be,  charged  for  water  from  such  ditch  or  reservoir,  they  shall  enter 
an  ord«»r  fixing  a  day,  not  sooner  than  forty  days  thereafter  nor  later  than  the  third 
day  of  the  [next]  regular  session  of  their  board,  when  they  will  lu\-ir  all  parties 
directly  or  indirectly  interested  in  said  ditch  or  reservoir,   or  in  procuring  water 
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therefrom  for  irripca.tion,  who  may  appear,  ob  well  as  all  the  testimony  by  witnefises 
or  (lepoHitions  taken  on  notices  as  hereinafter  pro v idevi,  tonching  the  aaid  ditcher 
reservoir,  and  the  cost  of  furnishing  water  therefrom,  at  which  time  all  persons  or 
corporations  interested  in  said  ditch  or  reservoir,  as  well  as  all  interested  in  ob- 
taining water  therefrom,  or  in  lands  which  may  he  irrigated  therefrom,  may  appear 
by  themselves,  their  agents,  or  attorneys,  and  said  commissioners  shall  then  proceed 
to  take  action  i  n  the  matter  of  fixing  sach  price  of  water;  provided  the  applicant 
shall,  within  ton  days  from  the  time  of  entering  such  order,  cause  a  copy  tnereof, 
duly  certified,  to  be  delivered  to  the  owner  of  such  ditch  or  reservoir,  if  it  be  owned 
by  one  person,  or  each  of  the  owners  if  it  be  owned  by  several  persons,  or  to  the 
president,  secretary,  or  treasurer  of  the  company  if  it  belongs  to  a  corporation  or  as- 
sociation having  such  ofificers,  or  if  such  owner  can  not  be  found  he  shall  canse  snch 
copy  to  be  left  at  his  usual  place  of  residence,  with  some  person  or  member  of  his 
family  residing  there,  and  over  fourteen  years  of  age,  and  if  such  ditch  officer  cannot 
be  found,  he  shall  cause  such  copy  to  he  left  at  the  office  or  place  of  business  of  the 
company  of  which  ho  is  such  oflicer,  or  at  his  residence  if  such  company  have  no 
place  of  business,  and  if  such  ditch  is  owned  by  several  owners,  not  an  incorporated 
company,  it  shall  be  sufficient  to  serve  such  notice  by  delivering  one  such  copy  each 
to  a  majority  of  them,  and  such  applicant  shall  make  affidavit  of  the  manner  in 
which  such  copy  or  copies  have  been  served.  Depositions  mentioned  in  section  1 
hereof,  to  be  used  before  said  commissioners,  shair.be  taken  before  any  officer  in  the 
State  authorized  by  law  to  take  depositions,  upon  reasonable  notice  being  given  to 
the  opposite  party  of  the  time  and  place  of  taking  such  depositions.  (Sec.  1,  pp.  94- 
5-6.  Acts  1879.) 

17:)0.   Powers    and   Datios  of  Board— SubpcBoas— OeapnlsiOB— A(UoiirHaeiits~ExaaiiBatioB»- 
Facts— Order— Proviso  as  to  Contracts.] 

Said  bo.ard  shall  hear  and  examine  all  legal  testimony  or  proofs  offered  by  any  of 
the  parties  interested,  as  before  mentione<l,  as  well  concerning  the  valne  of  the  con- 
struction of  such  ditch  and  reservoir  as  the  cost  and  expense  of  maintaining  and 
operating  the  same,  and  all  matters  which  may  affect  the  just  price  and  value  of 
water  to  l>e  furnished  therefrom  ;  and  they  shall  have  power  to  issue  subpcenas  to 
witnesses  and  compel  their  attendance,  which  subpcenas  shall  be  served  by  the  sher- 
itr  of  the  pro[)er  county  when  required  ;  and  also  to  compel  tho  production  of  hooks 
and  papers  required  for  evidence  in  as  full  and  ample  a  manner  as  the  district conrt. 
now  has.  They  may  adjourn  tho  hearing  from  time  to  time  to  further  the  ends  of 
justice  or  suit  tho  general  convenience  of  parties.  Upon  hearing  an  [and]  consid- 
ering all  the  matters  and  facts  involved  in  the  case,  the  board  of  commissioners  shall 
enter  an  order  naming  and  describing  th(^  ditch  or  reservoir  witli  sufficient  certainty, 
and  fixing  a  just  price  upon  all  water  to  be  thereafter  sold,  which  price  shall  not  'w 
thereafter  changed  oftener  than  once  in  two  years :  Provided^  That  no  price  so  iixtnl 
shall  effect  [affect]  the  rights  of  parties,  or  their  lawful  assignees  or  grantees,  who 
may  have  contracts  with  the  company,  association,  or  person  owning  such  ditch  or 
reservoir,  or  their  lessees,  grantees,  or  successors,  nor  the  rights  of  such  owners,  les- 
sees, or  grantees  under  such  contract,  nor  shall  it  in  any  way  affect  or  hinder  the  mak- 
ing of  such  contract.     (Sec.  2,  p.  96,  Acts  1879.) 

1740.  Kigrht  to  continue  Parchasln^  Water— Tender  of  Price— Stockholders— Rights.  1 

Any  person  or  persons,  acting  jointly  or  severally,  who  shall  have  purchased  and 
used  water  for  irrigation  for  lands  occupied  by  him,  her,  or  them,  from  any  ditch  or 
reservoir,  and  shall  not  have  ceased  to  do  so,  for  the  purpose  or  with  the  intent  to 
procure  water  from  some  other  source  of  supply,  shall  have  a  right  to  con  tin  ue  to  pnr- 
chase  water  to  the  same  amount  for  his,  her,  or  their  lands,  onpayingortenderingt.be 
price  thereof  fixed  by  tho  county  commissioners  as  above  provided;  or,  if  no  price 
shall  have  been  fixed  by  them,  the  price  at  which  the  owners  of  such  ditch  or  reser- 
voir may  be  then  selling  water,  or  did  sell  water  during  the  then  last  preceding  year. 
This  section  shall  not  apply  to  the  case  of  those  who  may  have  taken  water  as  stock- 
holders or  shareholders  after  they  shall  hjivo  sold  or  forfeited  their  shares  or  stock, 
unless  they  shall  have  retained  a  right  to  procure  such  water  by  contract,  agreement, 
or  understanding,  and  use  between  themselves  and  the  owners  of  snch  ditch,  and  not 
then  to  the  injury  of  other  purchasers  of  water  from  or  shareholders  in  [the]  sameditoh. 
(Sec.  3,  pp.  90,  97,  Acts  1>579.) 

1741.] 

Tho  lands  now  irrigated,  or  which  may  be  hereafter  irrigated,  from  ditches  now 
taking  water  from  the  following  described  rivers  or  natural  streams  of  the  State  of 
Colorado,  are  herebv  declared  to  constitute  irrigation  districts.     (Sec  5,  p.  97,  Acts 

1879.)* 


*Tho  act  of  1?!<79,  by 


>y  which  the  first  tin  districts  wore  created,  also  provides :  "  Other 
irrigation  districts  may  bo  foruiod  from  time  to  time  by  tho  governor  on  i>etition  of 


l>nrtieH  inlorostiMl."     Sovonil  dlstriols  were  foruiod  under  this  power  and  commiH* 
sioners  appoint>ed,  and  these  new  districts  were  incorporated  iuto  the  new  aott 
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1802.] 

For  the  better  regulation  of  the  distribution  of  water  for  irrigation  among  the  sev- 
eral ditches,  canals,  and  reservoirs  into  which  such  water  may  be  lawfully  taken  in 
times  of  scarcity  thereof,  the  water  districts  now  or  to  be  hereafter  establislied  by  law 
shall  be  constituted  into  water  divisions,  as  follows.  [Boundaries  of  districts  are 
omitted.  J 

17ft2.  Water  ComntssioDers— How  Appolnted-Yacancies  -Bemoyal.] 

There  shall  be  one  water  commissioner  for  each  of  the  above-named  districts  and 
for  each  district  hereafter  formed,  who  shall  bo  appointed  by  the  governor,  to  bo 
sefected  by  him  from  persons  recommeiidod  to  him  by  the  several  boards  of  county 
commissioners  of  the  counties  into  which  water  districts  may  extend,  and  the  water 
commissioner  so  appointed  shall  hold  his  office  until  his  successor  is  appointed  and 
(]ualitied.  The  governor  shall,  by  like  selection  and  appointment,  fill  all  vacancies 
which  may  be  occasioned  by  death,  resignation,  or  continued  absence  from  the  dis- 
trict, removal  or  otherwise.  Said  county  commissioners  may,  frooi  time  to  time, 
recommend  persons  to  be  appointed  as  above  provided,  and  the  governor  may  at  any 
1  inie  remove  any  water  commissioner  in  his  discretion.     (Sec.  16,  pp.  98, 99,  Acts  1879.) 

175:1.  Oaih  of  Office  within  ten  days.J 

That  within  ten  days  after  his  appointment,  and  before  entering  upon  the  duties 
of  his  office,  such  water  commissioner  shall  take  and  subscribe  the  oath  of  office  pre- 
Kcribed  by  the  eonstitution  of  this  State.     (Sec.  17,  p.  99,  Acts  1879.) 

1754.  Duty  of  Water  Commissioners— Open  and  slint  Head-gates.] 

It  shall  be  the  duty  of  said  water  commissioners  to  divide  the  water  in  the  natural 
stream  or  streams  of  their  district  among  the  several  ditches  taking  water  from  the 
same,  according  to  their  prior  rights  of  each  respectively ;  in  whole  or  in  part  to  shut 
au<l  fasten,  or  cause  to  be  shut  and  fastened,  by  order  given  to  any  sworn  assistant, 
ftherjff,  or  constable  of  the  county  in  which  the  head  of  such  ditch  is  situated,  the 
head-gate  of  any  ditch  or  ditches  heading  in  any  of  the  natural  streams  of  the  dis- 
trict, which,  in  a  time  of  a  scarcity  of  water,  shall  not  bo  entitled  to  water  by  .reason 
of  tho  priority  of  the  rights  of  others  below  them  on  the  same  stream.  (Sec.  18,  p. 
99,  Act*  1879.) 

175ff.  Pay  of  Commitoioners— Duty  to  lieep  Accounts -How  Paid.] 

Tho  water  commissioners  herein  provided  shall  be  each  entitled  tor  pay  at  the  rate 
of  $5  per  day  for  each  day  he  shall  be  actually  employed  in  the  duties  of  his  office, 
not  to  exceed  eighty  days  in  any  one  year,  to  be  paid  by  the  county  or  counties  in 
whicl)  his  irrigation  district  may  lie.  Each  water  commissioner  shall  keep  a  just  and 
trne  account  of  the  time  spent  by  him  in  the  duties  of  his  office,  and  shall  present  a 
true  copy  thereof,  verified  by  oath,  to  tho  board  of  conmiissioners  of  the  county  in 
which  his  district  may  lie,  and  said  board  of  commissioners  shall  allow  the  same ; 
and  if  said  irrigation  district  shall  extend  into  two  or  more  counties,  then  such  water 
commissioner  snail  present  his  account  for  his  said  services,  verified  as  aforesaid,  to 
the  board  of  county  commissioners  of  each  county  into  which  such  district  extends, 
and  each  board  of  county  commissioners  shall  allow  an  equal  part  thereof.  (P.  254, 
Acts  1885.) 

1757.  Commissioner  to  Appoint  Assistant— Oatli— Pay.] 

Said  water  commissioner  shall  have  power,  in  case  of  emergency,  to  employ  a 
suitable  assistant  to  aid  him  in  the  discharge  of  his  duties.  Such  assistant  shall 
take  the  same  o-ith  as  the  water  commissioner,  and  shfill  obey  his  instructions,  and 
sliall  be  entitled  to  $3  per  day  for  every  day  ho  is  so  employed,  not  to  exceed 
twenty-five  days,  to  be  paid  upon  the  certificate  of  the  water  commissioner,  in  tho 
same  manner  as  provided  for  paying  water  commissioners.  (Sec.  41,  p.  1^7,  Acts 
1879.) 

1758.  Commissioner  to  besrln  Worit  wlien  caiied  on.] 

Said  water  commissioners  shall  not  begin  their  work  until  they  shall  be  called  on 
l»y  two  or  more  owners  or  managers,  or  persons  controlling  ditches  in  their  several 
districts,  by  application  in  writing,  stating  that  there  is  necessity  for  their  action  ; 
and  thej'  shall  not  continue  performing  services  after  the  necessity  therefor  shall 

1732.   Pro  rata  Dly'sion  amon^  Owners.] 

If  at  any  time  any  ditch  or  reservoir  from  which  water  is  or  shall  be  drawn  for 
irrigation  shall  not  bo  entitled  to  a  full  supply  of  water  from  tho  natural  stream 
which  supplies  the  same,  the  water  actually  received  into  and  carried  by  such  ditch, 
or  held  in  such  reservoir,  shall  be  divided  among  all  the  consumers  of  water  from 
snob  ditch  or  reservoir,  as  well  as  tlu^  owners,  shareholders  or  stockholders  thereof, 
M  the  parties  purchasing  water  therefrom ;  and  parties  taking  water  partly  under 
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and  by  virtue  of  hoMin<x  Rharos,  and  ]>artly  by  parchasing  the  same^  to  eacli  his 
Hh.'iro  pro  rata,  accord i up:  to  tho  ainouut  he,  she  or  they  (in  oases  in  which  several 
couHuine  \vater  joiutly)  shall  be  then  entitled,  so  that  all  owners  and  parchasers 
shall  sutler  from  tbn  duticieucy  arisiujg  from  the  cause  aforesaid  each  in  proportion 
to  tbe  amouut  of  water  whicb  he,  she  or  they  should  have  received  in  case  no  snob 
deficiency  of  water  liad  occurred.     (Sec.  4,  p.  97,  Acts  lfl79.) 

1N07.    Governor  shall  Appoint— May  Remove— Office— Salary.] 

The  governor  shall  appoiut  a  state  hydraulic  engineer,  who  shall  hold  his  office 
for  the  term  of  two  years,  or  until  his  successor  may  be  appointed  and  qualified. 
The  ji^o vomer  may  at  any  time,  upon  good  cause  shown,  remove  said  state  engineer. 
Said  state  engineer  shall  have  general  .supervision  over  the  water  companies  [com- 
missioners] ol  the  ditfereut  water  districts  in  the  State.  He  shall  have  his  office  at 
the  State  eapitol,  in  an  olBce  to  be  provided  for  him  by  the  secretary  of  state,  aud 
be  subject  to  his  dire<^lioii  and  control  ;  who  shall  also  furnish  him  with  suitable 
furniture,  postage,  aud  such  proper  and  nec^essary  books  and  instruments  as  will 
best  enable  him  to  discharge  the  duties  of  his  office.  He  shall  be  paid  a  salary  of 
i|2,(K)()  i)er  annum,  payabl(^  quarterly,  by  tho  state  treasurer,  on  warrants  drawn  by 
the  state  auditor.  No  person  shall  be  appointed  as  such  hydranlic  engineer  who  is 
not  known  to  have  such  theoretical  knowledge  and  practical  skill  and  experience  as 
shall  lit  him  for  the  position.     (Sec.  (J,  pp,  119-20,  Acts  1881.) 

ISOS.— Rn$?.neer  shall  Measure  Streams-Collect  Facts— Report  on  Beserveirs— Becord.l 

Said  8« ate  engineer  shall  make,  or  cause  to  be  n^ade,  careful  measurements  and 
ealculatious  of  the  maximum  aud  minimum  flow  in  cubic  feet  per  second  of  water  iu 
ea(;h  stream  from  wlii(^h  water  shall  bo  drawn  for  irrigation,  as  may  be  best  for 
affording  intorniatiou  for  irrigating  purpose,  commencing  with  those  streams  mo-it 
used  for  irrigation  :  also,  to  collect  facts  and  make  report  as  to  a  system  of  reservoirs 
for  the  storage  of  water,  their  location,  capacity  and  cost ;  and  he  shall  keep  proper 
an«l  full  records  of  his  work,  observations  and  calculations.  (Sec,  7  p.  120,  Acts 
1881.) 

1809— Oath— Bond— Condition.] 

Said  state  engineer  shall,  before  entering  on  the  discharge  of  his  duties,  take  and 
subscribe  an  oath  before  some  officer  authorized  by  law  to  administer  oaths,  totaith- 
fully  perform  the  duties  of  his  otlice,  and  tile  with  the  secretary  of  state  said  oath 
and  his  official  bond,  in  the  penal  sum  of  $r<i,000,  with'sureties  to  bo  approved  by  the 
secretary  of  state,  and  conditioned  for  the  faithful  discharge  of  the  duties  of  his  of- 
lice,  aud  for  delivering  to  his  successor  or  other  officer  authorized  to  receive  the  same, 
all  moneys,  iini)lem(Mits,  books  and  other  x)roperty  belonging  to  the  State  then  in  his 
hands  or  under  his  contnd,  or  with  which  he  may  be  legally  chargeable  as  such  of- 
ficer.    (Sec.  H,  pp.  120-1,  Acts  1881.) 

1810.  May  appoint  Assistants— Pay -Certificate— Warrant.] 

Said  state  engineer  will  have  power  to  employ  assistants  at  an  expense  not  t«  ex- 
ceed |»l,r)OC  in  any  one  year,  who  shall  be  paid  out  of  any  moneys  appropriated  for 
that  i)urpose,  on  certilicateof  said  state  engineer,  showing  the  services  renderetlaod 
the  amount  therefor  [thereof],  and  on  presentation  of  such  certificate  to  the  state 
auditor  hj^  the  person  entitled  thereto,  he  shall  issue  his  warrant  on  the  state  treas- 
urer for  tin?  amount  thereof,  to  be  paid  out  of  any  appropriation  as  aforesaid,  and  not 
otherwise.     (Sec.  0,  p.  271j  Acts  1883.) 

1811.  Annual  Ueport— When  to  be  made.l 

Said  state  engineer  shall  prepare  and  render  to  tho  government  [governor]  yearly, 
and  oftener  if  n^iuired,  full  and  true  reports  of  his  work,  touching  all  the  matterH 
and  duties  devolvi'ng  upon  him  by  virtue  of  his  office,  which  report  shall  bo  delivered 
at  the  time  when  the-  reports  of  other  State  officers  are  required  by  law  to  be  ma4le, 
in  order  that  thev  may  be.  laid  before  the  general  assembly  at  each  regular  session 
thereof.     (Sec.  10,  p.  121,  Acts  1881. 

1812.  Shall  measure  Ditches'  Feeders— Reservoirs.] 

Said  state  engineer  shall,  on  request  of  any  party  interested,  on  payment  of  his 
per  die.m,  charges,  and  reasonable  expense.-*,  measure  and  ascertain  the  carrying  capac- 
ity of  any  ditch,  canal,  or  feeder,  or  any  reservoir,  hereafter  constructed  or  enlarged, 
and  give  to  the  party  or  parties  requiring  his  services  an  official  certificate  of  the  size 
and  carrying  capacity  of  such  ditch,  canal,  or  feeder,  in  cubic  feet  per  second,  as  be 
shall  find  it  to  be  at  the  time  of  measuring  tho  same.     (Sec.  11,  p.  l5il.  Acts  1881.) 

lKi:t.  Owners  of  Ditches  shall  construct  Weirs— ^tate  Engineer  shall  compute  Water  per  secMi.] 
For  the  more  accurate  and  convenient  measurement  of  any  water  appropriated  pnr- 
suant  to  any  judgment  or  decree  nmdered  by  any  court  establishing  the  claims  of  pri- 
ority of  any  ditch,  canal,  or  reservoir,  the  owners  thereof  shall  construct  and  main- 
tain, un<ler  the  supervision  of  the  state  engineer,  a  measuring  weir  or  other  device 
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for  measaring  the  flow,  in  cubic  feet  per  second,  the  water  at  the  head  of  such  ditch, 
canal,  or  reservoir,  or  as  near  thereto  as  practicable.  The  state  engineer  shall  coui- 
piite  and  arrange  in  tabular  form  the  amount  of  water  that  will  pass  such  weir  or 
lueasurinj;  device  in  cubic  feet  per  second,  at  the  different  stages  thereof,  and  he  shall 
furnish  a  copy  of  a  statement  thereof  to  any  water  commissioners  having  control  of 
such  ditch,  canal,  or  reservoir.     (Sec.  12,  pp.  121-2,  Acts  1881.) 

S08.  Wliat  Oertlflcftte  must  Contain.] 

Whenever  any  three  or  more  persons  associate  under  the  provisions  of  this  act  to 
form  a  company  for  the  purpose  of  constructing  a  ditch  for  the  purpose  of  conveying 
water  to  any  mines,  mills  or  lands,  to  be  used  for  mining,  milling,  or  irrigating  of 
lands,  they  shall,  in  their  certificate,  in  addition  to  Ihe  matters  required  in  eection  2 
of  thi8.(corporation;  act,  specify  as  follows:  The  stream  or  streams  from  which  the 
water  is  to  be  taken  out ;  the  point  or  place  on  said  stream  at  or  near  which  the  water 
is  to  be  taken  out;  the  line  of  said  ditch,  as  near  as  maybe;  and  the  use  to  which 
the  said  water  is  to  be  applied.    (Sec.  274  (84),  p.  171,  G.  L.) 

SOtf.  Bight  of  Way  and  Water.] 

Any  ditch  company  formed  under  the  provisions  of  this  act  shall  have  the  right 
of  way  over  the  line  named  in  the  certificate,  and  shall  also  have  the  right  to  run  the 
water  of  the  stream  or  streams  named  in  the  certificate  through  their  ditch  ;  Fravidedf 
That  the  line  proposed  shall  not  interfere  with  any  other  diiich  whose  rights  are  prior 
to  those  acquired  under  this  act  and  by  virtue  of  said  certilicate,  except  the  right  to 
cross  by  flume;  nor  shall  the  water  of  any  stream  be  diverted  from  its  original  channel 
to  the  detrim»mt  of  any  person  or  persons  who  may  have  priority  of  right.  (Sec.  275 
(85),  p.  171,  G.  L.) 

SIO.  Assessment  of  Stock.] 

Any  corporation  owning  any  ditch  or  canal  for  conveying,  or  reservoirs  for  storing 
water  for  irrigation  purposes,  and  the  capital  stock  being  fully  subscribed  and  paid 
up,  and  when  such  corporation  shall  have  no  income  sufficient  to  keep  its  ditch,  canal 
or  reservoir  in  good  repair,  such  corporation  shall  have  power  to  levy  an  assessment 
upon  tho  capital  stock  thereof,  to  be  levied  pro  rata  on  all  the  shares  of  stock,  pay- 
able in  money  or  labor,  or  both,  for  the  iiurpose  of  keeping  the  property  of  such 
corporation  in  good  repair,  and  for  the  payment  ol  any  claim  against  said  corporation 
not  otherwise  provided  for.  But  no  such  assessment  shall  be  made  unless  the  question 
of  making  such  assessment  shall  first  be  submitted  to  the  stockholders  of  such  cor- 
poration at  an  annual  meeting,  or  at  a  special  meeting  called  for  that  pur[)ose,  and  a 
majority  of  the  stockholders,  either  in  person  or  by  proxy,  voting  thereon,  shall  vote 
in  favor  of  making  such  assessments;  and  an  action  may  be  maintained  to  recover  any 
assessment  against  any  delinquent  shareholder  as  provided  in  section  2  of  this  act. 
(Sec.  276  (86),  p.  172  G.  L.) 

313.   Consolidation.] 

Companies  organized  under  the  laws  of  this  State,  holding  ditches  or  canals  by 
virtue  of  their  organization,  which  derive  their  supply  of  water  for  their  respective 
ditches  or  canals  from  the  same  head- gate  or  gates,  or  the  same  source  or  sources  of 
supply,  may  consolidate  their  interests  and  unite  their  respective  coui])anies  undnr 
one  name  and  management,  by  filing  a  certificate  of  that  fact  in  the  office  of  the 
secretary  of  this  State,  and  a  counterpart  thereof  in  the  office  of  the  recorder  of  the 
county  or  counties  in  which  such  ditches  or  canals  are  situated,  which  certificates 
shall  be  signed  by  the  presidents  of  the  companies  so  uniting,  with  the  common  seals 
of  the  com[)anies  affixed  thereto,  and  shall  set  forth  the  fact  of  such  union  of  interests, 
and  give  the  name  of  the  new  company  thus  formed.  (Sec.  1,  Acts  1876,  p.  G8 — omit- 
ted in  G.  L.) 

1761.   When  Free  flpom  Taxation,] 

All  ditches  used  for  the  purpose  of  irrigation,  and  that  only  when  the  water  is  not 
sold  for  the  purpose  of  deriving  a  revenue  thi^refrom,  be,  and  the  same  are  hereby, 
declared  free  from  all  taxation,  whetiier  for  State,  county,  or  municipal  purposes. 
(Sec.  1,  p.  14:J,  Acts  1872.     Sec.  1384  (1),  p.  517,  G.  L.) 

3473.   Measarement  of  Water.] 

Wat^-r  sold  by  the  inch  by  any  individual  or  corporation  shall  be  measured  as  fol- 
lows, to  wit:  Every  inch  shall  be  considered  equal  to  an  inch  square  orifice  under  a 
5-inch  pressure,  and  a  5-inch  pressure  shall  be  from  the  top  of  the  orifice  of  the  box 
put  into  the  banks  of  the  ditch  to  the  surface  of  the  water ;  said  boxes  or  any  slot  or 
aperture  through  which  such  water  shall  be  measured  shall  in  all  cases  be  6  inches 
perpendicular,  inside  measurement,  except  boxes  delivering  less  than  12  inches, 
which  may  be  square,  with  or  without  slides ;  all  slides  for  the  same  shall  movo 
horizontally,  and  not  otherwise ;  and  said  box  jmt  into  the  banks  of  ditch  shall  have 
a  descending  grade  from  the  water  in  ditch  of  not  less  than  one-eighth  of  an  inch  to 
the  foot. 
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8312.    May  Construct  BeHeryoirs  DitehcK,  etc.] 

The  city  council  aud  board  of  triiHtees  in  towns  sliall  have  the  following  powers: 

Seventy-second.  They  mIiuU  liavo  power  to  construct  public  wells,  cisterns,  and  reuer- 
voirs  in  the  streets  aud  other  public  and  )>rivate  places  within  the  city  or  town,  or 
bevoud  the  limits  tliereof,  for  the  purpose  of  supplying  the  same  with  water;  topro- 
yide  proper  jinnips  and  connecting  pipes  or  ditches;  to  regulate  the  distribation  of 
water  for  irrigating  and  other  purposes,  and  to  levy  an  equitable  and  just  tax  Upon 
all  consumers  of  water  for  the  purpose  of  defraying  the  expense  of  such  improve- 
ments. 

Seventy-third,  They  shall  have  the  right  and  privilege  of  taking  water  in  sufficient 
(quantity  for  the  purpose  hereinbefore  mentioned,  from  any  stream,  creek,  gulch,  or 
spring  in  the  State:  Pr(mided,  That  if  the  taking  of  such  water  in  such  quantity  shall 
materially  interfere  with  or  impair  the  vested  right  of  any  person  or  (Hsrsons  or  cor- 
poration heretofore  acquired,  residing  upon  such  creek,  gulch,  or  stream,  or  doing  any 
milling  or  manufacturing  business  thereon,  they  shall  lirst  obtain  the  consent  of  such 
person  or  persons  or  corporations,  or  acquire  the  right  of  domain  by  condemnation, 
as  prescribed  by  the  constitution  and  laws  upon  that  subject,  and  make  full  compen- 
sation or  satisfaction  for  all  the  damages  thereby  occasioned  to  such  person  or  per- 
sons or  corporation. 

Seventy-fourth.  When  it  shall  be  deemed  necessary  by  any  municipal  corporation  to 
tenter  upon  or  take  private  property  for  anj*^  of  the  above  uses,  the  same  shall  be 
examined,  appraised,  and  the  damages  thereon  assessed,  and  the  proceedings  in  con- 
nection therewith  shall  be  in  all  respects  the  same  as  is  now  or  may  hereafter  be  pro- 
vided bv  general  law  for  the  taking  of  private  property  for  public  or  private  use. 
(Sec.  2G55  (14),  pp,  879-892,  G.  L.) 

4317.   May  Lease  or  Purchase  €anal.] 

Any  incorporated  town  or  city  in  this  State  shall  have  power  to  purchase  or  lease 
any  canal  or  ditch  already  constructed,  or  which  may  hereafter  be  constructed,  and 
all  the  rights,  privileges,  franchises  of  any  person  or  persons,  or  corporatiousowniug 
the  same  or  having  any  interest  or  right  therein,  and  to  hold  or  operate  the  same  in 
the  same  manner  as  the  persons  or  corporation  from  whom  the  same  may  be  ])ur- 
chased  or  leased  might  otherwise  do :  l*rovidvdj  That  such  purchase  or  lease  shall  be 
made  for  the  purpose  of  supplying,  by  said  ditch  or  canal,  water  for  the  use  of  said 
city  or  town :  And  provided  further^  That  a  majority  of  the  qualified  electors  of  such 
city  or  town,  who  sliall  vote  at  any  regular  election  which  may  be  held  for  the  elec- 
tion of  town  officers,  shall  vote  in  favor  of  said  purchase.     (Sec.  1,  p.  198,  Acts  lb79.) 

341H.    ObllgationH— Repair— Management.! 

Any  town  or  (jity  making  such  purchase  or  lease  shall  thereby  assume  all  obliga- 
tions Jind  other  duties  which  by  law  devolve  upon  the  owner  or  owners  of  such  dit<jh 
or  canal,  of  whom  the  same  may  be  purchased  or  leased  by  virtue  of  this  act,  and 
shall  have  power  to  repair,  improve,  or  enlarge  the  same,  or  any  Hume,  dam,  or  gate 
connected  therewith,  and  for  such  objects  may  levy  and  collect  taxes  in  the  same 
manner  as  other  taxes  are  levied  and  collected  by  law.  The  management  of  such 
ditch  or  canal  shall  be  uudta*  the  control  of  the  board  of  trustees  or  councils,  as  the 
case  may  be,  of  such  city  or  town.     (Sec.  2,  pp.  198,19,  Acts  1879.) 

A  municipal  corporation  will,  of  course,  have  the  same  general  rights,  and  be  sub- 
ject to  the  same  general  liabilities  and  duties  as  any  other  owner  of  a  ditch  or  reser- 
voir. 

2721.    Sale  of  Arid  Landn  Conditioned  on  the  Construction  of  Ditches,  etc.'] 

For  the  i)nrp()so  of  (Miconraging  cultivation  and  the  making  of  irrigation  ditches,  the 
State  board  of  lan<l  commissioners  are  hereby  authorized  to  sell  at  public  sale,  at  not 
less  than  the  a])i)raised  value,  not  more  than  one-half  of  any  tract  of  arid  land  be- 
longing to  the  State,  excej)t  the  school  land,  in  alternate  quarter  sections  as  nearly 
as  may  be,  to  any  res{)onsiblo  person  or  corporation,  on  condition  that  said  person  or 
corporation  dig  an  irrigation  ditch  in  such  location,  and  of  sufficient  capacity  to  fur- 
nish water  for  the  entire  tract.  xVll  contracts  for  the  sale  of  State  lands  under  the 
provisions  of  this  section  shall  be  drawn  by  the  attorney-general,  and  signed  by  tbe 
governor  and  the  secretary  of  tin?  board,  in  behalf  of  the  State,  and  by  the  other 
parties  in  interest ;  and  in  no  ease  shall  the  titles  to  any  of  said  lands  pass  from  the 
State  until  such  ditch  is  completed  in  a  manner  satisfactory  to  the  State  board,  and 
the  purchasers  have  given,  in  addition  to  such  price  as  may  be  fixed  by  the  State 
board,  a  suitable  contract  or  agreement,  secured  by  a  sufficient  bond,  that  they  will 
furnish  water  for  the  remaining  i)ortion  of  the  tract  of  land,  as  aforesaid,  at  not  to 
succeed  [exceed]  such  rates  as  the  State  board  maj"  agree.  Upon  the  fulfillment  of 
the  above  conditions  patent  may  issue  for  not  more  than  one-half  of  said  tract,  and 
the  remaining  portion  of  said  tract  may  be  subsequently  disposed  of  in  the  same  maji- 
ner  as  other  State  lands.     (Sec.  8,  p.  5^26,  Acts  1881.) 
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3744.   Sale  Of  Lands  Conditioned  on  the  Construction  of  Ditches,  etc.] 

Tlie  State  board  of  laud  commissiouers  may  sell  iii  parcels  of  not  more  than  5,000 
iM^res,  at  public  sale,  at  uot  less  than  its  appraised  value,  auy  of  the  lands  granted  to 
tbe  State  for  public  improvements,  under  the  act  appro vetl  September  4,  lb4I,  condi- 
tioned upon  the  location  of  colonies  thereon,  or  the  construction  of  extensive  lines  of 
ditchos  covering  such  lands:  Provided^  That  not  more  than  one-half  of  any  one  sec- 
tion of  land  shall  be  sold,  in  alternate  half  sections:  And  provided  further  ^  That  ay  ary 
alternate  one-half  section  unsold  shall  not  be  sold  for  three  years  thereafter.  (Sec. 
5^19(3  0^2),  p.  728,  G,  L.) 

Sec.  1.   Pniiflcation  of  Water— Commission.] 

By  and  with  the  consent  of  the  senate,  the  governor  shall  appoint  a  commission, 
couHisting  ot  two  persons,  as  follows:  One  person  engaged  in  farming  in  this  State 
where  irrigation  is  practiced,  and  one  i)erson  engaged  in  mining  in  the  State.  Such 
commission  shall  make  practical  and  scientitic  tests  and  exi»erinients  in  attempting 
to  nettle  and  purify  the  water  after  being  used  by  stamp  mills  and  smelters,  nnd  shall 
report  the  results  of  such  tests  and  experiments  to  the  next  general  assembly  of  this 
State :  Providedj  That  all  scientific  and  chemical  tests  shal  1  be  made  by  the  emx^loy^s  of 
the  State  school  of  mines,  without  any  expense  to  the  State :  Provided  further j  That 
the  commissioners  shall  receive  no  compensation,  other  tlian  their  actual  expenses, 
which  shall  in  no  event  exceed  the  sum  appropriated  by  this  act. 

Sec.  2.  The  sum  of  |600,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appro- 
]>riated  to  defray  the  expenses  incurred  in  carrying  out  the  provisions  of  this  act. 
(Session  Laws,  188C),  i).  260.) 

316.    Flame— What  Certificate  shall  Specify.] 

When  any  company  shall  organize  under  the  provisions  of  this  act  to  form  a  com- 
pany for  the  purpose  of  constructing  a  flume,  their  certificate,  in  addition  to  the 
matters  required  in  the  second  section  of  this  act  (G.  S.  238),  shall  specify  as  follows : 
The  place  of  beginning,  the  terminus,  and  the  route  as  near  as  may  be,  and  the  pur- 
pose for  which  such  flume  is  intended,  and  when  organized,  according  to  the  pro- 
visions of  this  act,  said  company  shall  have  the  right  of  way  over  the  line  i)roposed  in 
such  certificate  for  such  flume,  provided  it  does  not  conflict  with  the  rights  of  any 
former  fluming,  ditching,  or  other  company.    (Sec.  279  (8i)),  p.  173,  G.  L.) 


COLORADO  STATUTES,  1888. 

AN  AC'l  to  regulate  the  ramie  of  iixing  the  rates  of  compensation  by  boards  of  county  commissioners 
lor  wat>'r  furnished  and  delivered  for  irri^s^ation  and  other  lawful  purposes  from  ditclies,  canals,  con- 
duits, aud  reservoirs,  and  to  repeal  law8  inconsistent  therewith,  and  punish  offenses  contrary 
thereto. 

Be  it  enacted  hy  the  general  assembly  of  the  State  of  Colorado: 

Sec.  1.  The  oounty  commissioners  of  each  county  shall,  at  their  regular  sessions  in 
each  year,  aud  at  such  other  sessions  as  they,  in  their  discretion,  may  deem  proper, 
iu  view  of  the  irrigation  and  harvesting  season  and  the  convenience  of  all  parties 
interested,  hear  and  consider  all  applications  which  may  be  made  to  them  by  any 
])arty  or  parties  interested  either  in  furnishing  and  delivering  for  compensation  in 
any  uianner,  or  in  procuring  for  such  compensation  water  for  irrigation,  mining, 
milling,  manufacturing,  or  domestic  purposes  from  any  ditch,  canal,  condnit,  or  res- 
ervoir, the  whole  or  any  part  of  which  shall  lie  in  such  couuty;  which  application 
shall  bo  supported  by  such  affidavits  as  the  applicant  or  applicants  niay  present, 
showing  reasonable  cause  for  such  board  of  county  commissioners  to  proceed  to  fix 
the  rate  of  compensation  for  water  to  be  thereafter  delivered  from  such  ditch,  canal, 
conduit,  or  reservoir  within  such  county. 

Sbc.  2.  Every  such  board  of  commissioners  shall,  upon  examination  of  such  affi- 
davit or  afiidavits,  or  from  the  oaths  of  witnesses  in  addition  thereto,  if  they  find 
that  the  facts  sworn  to  show  the  application  to  be  in  good  faith  and  that  theie  are 
reasonable  grounds  to  believe  that  unjust  rates  of  compensation  are,  or  are  likely  to 
be  charged  or  demanded,  for  water  from  such  ditch,  canal,  conduit,  or  reservoir, 
shall  enter  an  order  fixing  a  day  not  sooner  than  twenty  days  thereafter,  nor  later 
than  the  third  day  of  the  next  regular  session  of  their  board,  when  they  will  hear  all 
parties  interested  in  such  ditch  or  water  works  as  aforesaid,  or  in  procuring  water 
therefrom  for  any  of  the  said  uses,  as  well  as  all  documentary  or  oral  evidence  or 
depositions,  taken  according  to  law,  touching  the  said  ditch  or  other  work  as  afore- 
said, and  the  cost  of  furnishing  water  therefrom. 

8kc.  3.  At  the  time  so  fixed  all  persons  interested  sis  aforesaid  on  either  side  of 
the  controversy,  or  in  lands  which  may  be  irrigated  from  MUch  ditch  or  other  work 
Afpremdy  may  appear  by  themselves,'  t  heir  agents,  or  ;^ttorneys,  and  said  comm|i|- 
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Hioiiers  Hliall  then  proceed  to  take  action  in  the  matter  of  fixing  such  rates  of  com- 
pciihatiou  lor  Mio  delivery  of  wat^jr:  Frovidedy  The  applicant  or  applicants — if  tbeap- 
plit-jiiion  ho  mado  hy  a  party  or  parties  as  aforesaid,  desirous  of  procuring  wat«r— 
shall,  within  tt^n  days  from  the  time  of  entering  the  said  order  fixing  the  hearing, 
cimtai  it  c<)i>.v  of  such  order,  duly  certified,  to  be  delivered  to  the  owner  or  owners  of 
sncli  ditch,  canal,  conduit,  or  reservoir,  or  to  the  president,  secretary,  or  treasurer  of 
the  company,  if  it  be  owned  by  a  corporation  or  association  having  such  officers.  If 
any  such  owner  can  not  be  found,  a  copy  shall  be  left  at  his  usual  place  of  abode, 
with  some  person  residing  there,  over  twelve  years  of  age,  and  if  sucn  officer  of  any 
corporation  or  iisuociation  can  not  be  found,  such  copy  shall  be  left  at  the  nsual  place 
of  business  of  the  company  of  which  he  is  such  ofiicer,  or  at  his  residence,  if  sacb 
company  have  no  place  of  business,  and  if  such  ditch  or  other  work  aforesaid  shall 
be  owned  by  several  owners,  not  being  au  incorporated  company,  it  shall  be  suffi- 
cient to  serve  such  notice  by  delivering  one  copy  each  to  a  majority  of  them.  If  the 
applicant  be  the  owner  or  party  controlling  such  ditch,  canal,  conduit,  or  reservoir, 
such  notice  shall  be  given  by  causing  printed  copies  of  such  order,  in  hand-bill  form, 
in  conspicuous  type,  to  bo  posted  securely  in  ton  or  more  ])ublic  places  throughout 
the  district  watered  from  such  ditch  or  other  work  aforesaid — if  the  water  be  used 
for  irrigation — and  one  coi)y  shall  be  posted  for  every  mile  in  length  of  Huch  ditch; 
but  if  Kuch  ditch  or  other  work  be  for  the  supply  of  water  for  milling  or  mining,  it 
whall  bo  sulliciont  to  servo  such  copy  on  the  parties  then  taking  water  therefrom.  The 
person  or  i>or80U8  making  such  service  or  ])osting  such  printed  copies  shall  make 
affidavit  of  the  manner  in  which  the  same  has  been  done,  which  affidavit  shall  be 
filed  with  the  said  l)oard  of  county  commissioners.  Depositions  mentioned  in  section 2 
hereof,  to  bo  used  before  said  commissioners,  shall  be  taken  before  any  officer  in  the 
State  authorized  by  law  to  take  depositions,  upon  reasonable  notice  being  given  to 
the  opposite  party  of  the  time  and  place  of  taking  the  same. 

Sec.  4.  Said  board  of  commissioners  may  adjourn  or  postpone  any  hearing  from 
time  to  time,  as  may  bo  found  necessary,  or  for  the  convenience  of  parties,  or  of  pubhc 
business:  and  they  shall  hear  and  examine  all  legal  testimony  or  proofs  oflfered  by 
any  [)arty  interested  as  aforesaid,  as  well  concerning  the  original  cost  and  present 
value  of  works  and  structure  of  such  ditch,  canal,  conduit,  or  reservoir,  as  the  cost 
and  expense  of  maintaining  and  operating  the  same,  and  all  matters  which  may 
aflect  (ho  establishing  of  a  reasonable  maximum  rate  of  compensation  for  water  t-o  be 
furnished  and  delivered  therefrom;  and  they  may  issue  subpoenas  for  witnesses, 
which  subpoenas  shall  be  served  by  the  sherift*  of  the  county,  w^ho  shall  receive  the 
lawful  foes  for  all  such  service;  and  said  board  may  also  issue  a  subpoena  for  the  por- 
duction  of  all  books  and  papers  required  for  evidence  before  them.  Upon  hearin;; 
and  considering  all  the  evidence  and  facts  and  matters  involved  in  the  case  said 
board  of  commissioners  shall  enter  an  order  describing  the  ditch,  canal,  conduit,  res- 
ervoir, or  other  work  in  question  with  sufficient  certainty,  and  fixing  a  just  and  rea- 
sonable rate  of  comi>ensation  for  water  to  be  thereafter  delivered  from  such  ditch  or 
other  work  as  last  aforesaid  within  the  county  in  which  such  commissioners  act; 
and  such  rate  sliall  not  bo  changed  within  two  years  from  the  time  when  they  shall 
bo  so  lixe<l,  unless  upon  good  cause  shown.  Tho  district  court  of  the  proper  county, 
or  the  judge  thereof  in  vacation,  may,  in  case  of  refusal  to  obey  the  subpoBua  of  the 
board  of  county  conmiissioners,  compel  obedience  thereto,  or  punish  for  refusal  to 
obey,  after  hearing,  as  in  cases  of  attachment  for  contempt  of  such  district  court. 

Skc.  5.  Every  person  who  shall  swear  or  affirm  falsely  in  any  matter  or  testify 
falsely  after  being  duly  sworn  or  having  affirmed  as  a  witness  in  any  proceeding  pro 
vided  for  in   this  act  shall  bo  deemed  guilty  of  perjury,  and  on  conviction  shall  be 
punished  accordingly. 

Sec.  G.  All  acts  and  parts  of  acts  inconsistent  with  this  act  are  hereby  repealed; 
l)ut  such  repeal  shall  not  work  any  interference  with  any  proceeding  by  any  board  of 
county  commissioners  now  pending,  saving  that  any  such  proceeding  may,  at  the  re- 
quest of  either  party,  bo  carried  on  to  completion  under  the  provisions  hereof. 

Sec.  7.  In  consequence  of  the  near  approach  of  the  irrigating  season  it  is  deemed 
that  an  emergency  exists,  and  therefore  this  act  shall  take  effect  from  and  after  the 
time  of  its  approval. 
Ax)proved  and  in  force  April  4,  1887. 


AN  ACT  to  define,  prohibit,  punish,  and  restrain  extortion  and  other  abases  in  the  mana^ment  of 

ditches,  canals,  and  reservoirs. 

Be  it  enacted  hy  the  General  Assembly  of  the  State  of  Colorado : 

Sec.  1.  It  shall  not  be  lawful  for  any  person  owning  or  controlling,  or  claiming  to 
own  orcontrol,  any  ditch,  canal,  or  reservoir  carrying  or  storing,  or  designed  for  the 
carrying  or  storing,  of  any  water  taken  from  any  natural  stream  or  lake  within  this 
State  to  be  furnished  or  delivered  for  compensation  for  irrigation,  mining,  milling,  or 
domestic  purposes  to  persons  not  interested  in  such  ownership  orcontrol^  todemaud, 
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bargain  for,  accept,  ot  receive  from  any  person,  who  may  apply  for  water  for  any  of 
the  aforesaid  purposes,  any  money  or  other  valuable  thing  whatever,  or  any  promise 
or  agreement  therefor,  directly  or  indirectly,  as  royalty,  bonus,  or  premium,  prerequi- 
site or  condition  precedent  to  the  right  or  privilege  of  applying  or  bargaining  for  or 
procuring  such  water;  but  such  water  shall  be  furnished,  carried,  and  delivered  npon 
the  payment  or  tender  of  the  charges  fixed  by  the  county  commissioners  of  the  proper 
county,  as  is  or  may  be  provided  by  law.  Any  and  all  moneys,  and  every  valuable 
thing  or  consideration  of  whatsoever  kind  which  shall  be  so  as  aforesaid  demanded, 
charged,  bargained  for,  accepted,  received,  or  retained  contrary  to  the  provisions  of 
this  section  shall  be  deemed  and  held  an  additional  and  corrupt  rate,  charge,  or  con- 
sideration for  the  water  intended  to  be  furnished  and  delivered  therefor,  or  because 
thereof,  and  wholly  extortionate  and  illegal,  and  when  paid  or  delivered,  or  surren- 
dere<l  may  be  recovered  back  by  the  party  or  parties  paying,  delivering,  or  surrender- 
ing the  same  from  the  party  to  whom  or  for  whose  use  the  same  shall  have  been  paid, 
delivered,  or  surrendered,  together  with  all  costs  of  suit,  including  reasonable  fees  of 
attorneys  of  plaintiff,  by  proper  action  in  any  court  having  jurisdiction. 

Sec.  2.  Every  person  owning  or  controlling,  or  claiming  to  own  or  control,  any  ditch, 
canal,  or  reservoir,  as  is  mentioned  in  the  first  section  of  this  act,  who  shall,  after  de- 
mand in  writing  made  upon  him  for  the  supply  or  delivery  of  water  for  irrigation, 
mining,  milling,  or  domestic  purposes,  to  be  delivered  from  the  ditch,  canal,  or  reser- 
voir owned,  possessed,  or  controlled  by  him,  and  after  tender  of  the  lawful  rate  of  com- 
pensation therefor  in  lawful  money,  demand,  require,  bargain  for,  accept,  receive,  or 
retain  from  the  party  making  such  application  any  money  or  other  thing  of  value,  or 
any  promise  or  contract  or  any  valuable  consideration  whatever,  as  such  royalty, 
bonus,  premium,  prerequisite,  or  condition  precedent,  as  is  by  the  provisions  of  the 
said  first  section  of  this  act  prohibited,  shall  be  deemed  guilty  of  a  misdemeanor,  and 
on  conviction  thereof  shall  be  punished  by  tine  of  not  less  than  one  hundred  dollars 
nor  more  than  five  thousand  dollars,  or  imprisonment  for  a  term  not  less  than  three 
months  nor  more  than  one  year,  or  both  such  tine  and  imprisonment,  in  the  discretion 
of  the  court. 

Skc.  3.  Every  person  owning  or  controlling,  or  claiming  to  own  or  control  any 
ditch,  canal,  or  reservoir  such  as  is  mentioned  in  the  first  section  of  this  act,  who 
shall,  after  demand  in  writing  made  upon  him  for  the  supply  or  delivery  of  water  for 
irrigation,  mining,  milling,  or  domestrc  purposes,  to  be  delivered  from  the  ditch, 
canal,  or  reservoir  owned,  possessed,  or  controlled  by  him,  and  after  tender  of  the 
lawful  rate  of  compensation  therefor  in  lawful  money,  refuse  to  furnish  or  carry  and 
deliver  from  such  ditch,  canal,  or  reservoir,  any  water  so  applied  for,  which  wat^r 
can  or  may  be  by  use  of  reasonable  diligence  in  that  behalf  aud  within  the  carrying 
or  storage  capacity  of  such  ditch,  canal,  or  reservoir,  be  lawfully  furnished  and 
delivered,  without  infringement  of  prior  rights,  shall  be  deemed  guilty  of  a  misde- 
meanor, and  npon  conviction  thereof  shall  bo  punished  by  fine  of  not  less  than  one 
hundred  dollars  nor  more  than  five  thousand  dollars,  or  imprisonment  for  a  term  of 
not  less  than  three  months  nor  more  than  one  year,  or  both  such  tine  aud  imprison- 
meiit  in  the  discretion  of  the  court. 

Sec.  4.  When  any  corporation  in  detiance  or  by  attempted  evasion  of  the  provisions 
of  this  act,  shall  after  tender  of  the  compensation  hereinbefore  provided  for,  refuse  to 
deliver  water  such  as  is  mentioned  in  the  third  section  of  this  act,  to  any  person 
lawfully  entitled  to  apply  therefor,  it  shall  be  the  duty  of  the  attorney -general,  upon 
request  of  the  county  commissioners  of  the  proper  county,  or  upon  his  otherwise 
receiving  due  notice  thereof,  to  institute  and  prosecute  to  judgment  and  final  deter- 
mination proceedings  in  quo  warranto  for  the  forfeiture  of  the  corporate  rights, 
privileges,  and  franchises  of  any  such  corporation  so  offending,  or  by  mandamua  or 
other  proper  proceedings  to  compel  it  to  its  duty  in  that  behalf. 

Sec.  5.  The  word  person  as  used  in  this  act  shall  include  corporations  and  associa- 
tions and  the  plural  as  well  as  the  singular  number ;  and  every  oflScer  of  a  corporation 
or  member  of  an  association  or  co-ownership,  and  every  agent  violating  any  of  the 
provisions  of  this  act,  shall  be  liable  to  restore  the  unlawful  consideration  extorted, 
and  be  punishable  under  the  penal  provisions  of  this  act,  the  same  as  if  the  thing 
done  in  disobedience  to  its  provisions  were  done  for  his  own  sole  benctit  and 
advantage. 

Sec.  6.  All  laws  and  parts  of  laws  in  conflict  with  any  of  the  provisions  of  this  act 
are  hereby  repealed. 

Approved,  April  4, 1887.    In  force,  July  3, 1887. 

138  A  L— VOL  m 28 


434  IBBIGATION  AND  BECLAMATION  OF  ARID  LANDS. 

AN  ACT  to  amend  section  42  (16),  chapter  LYII,  of  the  general'  statntes  of  the  State  of  Colondo, 
entitled  "Irrigation,"  requiring  the  water  commissioners  to  give  bond  in  an  amount  to  be  fixed  by 
the  board  of  coanty  commissioners,  and  providing  fur  the  govomor  to  fix  the  amoant  of  sneh  boa^ 
in  the  event  that  tne  county  commissioners  disagree  thereon. 

Be  it  enaoted  hy  the  general  assembly  of  the  State  of  Colorado : 

8bc.  1.  That  section  42,  of  chapter  57,  of  the  general  statutes  of  the  State  of  Col- 
oradO;  entitled  '^Irrigation,"  the  same  being  general  section  1752  thereof,  be,  and  the 
same  is  hereby,  amended  so  as  to  read  as  follows : 

8ec.  42.  There  shall  be  one  water  commissioner  for  each  of  the  above  named  districts, 
and  for  each  district  hereafter  formed,  who  shall  be  appointed  by  the  governor,  to  be 
selected  by  him  from  persons  recommended  to  him  by  the  several  boards  of  connty 
commissioners  of  the  counties  into  which  water  districts  may  extend,  and  the  water 
commissioner  so  appointed  shall,  before  eutering  npon  bis  duties,  give  a  good  and  suf- 
ficient bond  for  the  faithful  discharge  of  his  duties,  with  not  less  than  three  sureties, 
in  a  sum  not  less  than  one  thousand  dollars  nor  more  than  five  thousand  dollars;  the 
amount  of  said  bond  to  be  fixed  by  the  county  commissioners  and  approved  by  the 
governor  and  state  engineer.  The  commissioner  so  appointed  shall  bold  his  office 
until  his  successor  is  appointed  and  qualified :  Provided^  however,  that  if  such  water 
district  shall  be  embraced  in  more  than  one  county,  and  the  several  counties  in 
which  such  water  district  is  situated  disagree  as  to  the  amount  of  the  bond  as  herein 
required  of  water  commissioners,  then  and  in  that  event  the  governor  shall  fix  the 
amount  thereof,  with  the  same  effect  as  though  fixed  by  the  county  commissioners. 

Sec.  2.  The  governor  shall,  by  like  selection  and  appointment,  fill  all  vacancies 
which  may  be  occasioned  by  death,  resignation,  or  continued  absence  from  the  dis- 
trict, removal  or  otherwise.  Said  county  commissioners  may,  J&om  time  to  time, 
recommend  persons  to  be  appointed  as  above  provided ;  and  the  governor  may  at 
any  time  remove  any  water  commissioner,  in  his  discretion. 

Approved  March  15,  1887.    In  force  June  13,  1887. 

AN  ACT  regulating  the  distribution  of  water,  and  the  superintendence  of  canals  or  ditches  used  for 
the  purpose  of  irrigation,  and  providing  a  penalty  for  the  violation  thereof. 

Be  it  enacted  by  the  general  assembly  of  the  Stale  of  Colorado : 

Sbc.  1.  Every  person  or  company  owning  or  controlling  any  canal  or  ditch  used  for 
the  purposes  of  irrigation  shall,  during  the  time  from  April  15th,  to  November  1st,  in 
each  year,  keep  a  flow  of  water  therein,  so  far  as  may  be  reasonably  practicable  for 
the  purpose  of  irrigation,  sufficient  to  meet  the  requirements  of  all  such  persons  as 
are  properly  entitled  to  the  use  of  water  therefrom,  to  the  extent,  if  necessary,  to 
which  such  persons  may  be  entitled  to  water,  and  no  more :  Provided,  however,  That 
whenever  the  rivers  or  public  streams,  or  sources  from  which  the  water  is  obtained, 
are  not  sufficiently  free  of  ice,  or  the  volume  of  water  therein  is  too  low  and  inad- 
equate for  that  purpose,  then  such  canal  or  ditch  shall  be  kept  with  as  full  a  flow  of 
water  therein  as  may  be  practicable ;  subject,  however,  to  the  rights  of  priorities 
from  the  streams  or  other  sources,  as  provided  by  law,  and  the  necessity  of  cleaning, 
repairing,  and  maintaining  the  same  in  good  condition. 

Skc.  2.  The  owners  or  persons  in  control  of  any  canal  or  ditch  used  for  irrigating 
purposes  shall  maintain  the  same  in  good  order  and  repair,  r^ady  to  receive  water  by 
April  15th  in  each  year,  so  far  as  can  be  accomplished,  by  the  exercise  of  reasonable 
care  and  diligence,  and  shall  construct  the  necessary  outlets  in  the  banks  of  the  canal 
or  ditch  for  a  proper  delivery  of  the  water  to  persons  having  paid  up  shares,  or  who 
have  purchased  rights  to  the  use  of  the  water :  Provided^  however,  That  a  multiplicity 
of  outlets  in  the  canal  or  ditch  shall  at  all  times  be  avoided,  so  far  as  the  same  shall 
be  reasonably  practicable,  and  the  location  of  the  same  shall  be  under  the  control  oi, 
and  shall  be  at  the  most  convenient  and  practicable  points  consistent  with  the  protec- 
tion and  safety  of  the  ditch  for  the  distribution  of  water  among  the  various  claimants 
thereof:  and  such  location  shall  be  under  the  control  of  a  superintendent. 

Sec.  3.  It  shall  be  the  duty  of  those  owning  or  controlling  such  canals  or  ditches 
to  appoint  a  superintendent,  whose  duty  it  shall  be  to  measure  the  water  from  sndi 
canal  or  ditch  through  the  outlets,  to  those  entitled  thcrbto  according  to  his  or  her 
pro  rata  share. 

Sec.  4.  Any  superintendent  or  any  person  having  charge  of  the  said  ditoh  who  shall 
willfully  neglect  or  refuse  to  deliver  water  as  in  this  act  provided,  or  any  person  or 
persons  who  shall  prevent  or  interfere  with  the  proper  delivery  of  water  to*  the  peison 
or  persons  having  the  right  thereto,  shall  be  guilty  of  a  misdemeanor,  and  upon  convic- 
tion thereof  shall  be  subject  to  a  fine  of  not  less  than  ten  nor  more  th'^n  one  hundred 
dollars  for  each  offense,  or  imprisonment  not  exceeding  one  month,  or  by  both  such  fine 
and  imprisonment,  and  the  money  thus  collected  shall  be  paid  into  the  general  fond 
of  the  county  in  which  the  misdemeanor  has  been  committed,  and  the  owner  or  own- 
ers of  such  ditches  shall  be  liable  in  damages  to  the  person  or  persons  deprived  of  the 
use  of  the  water  to  which  they  were  entitled,  as  in  this  act  provided. 
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Sec.  5.  Any  water  corumissioner,  or  his  deputy  or  assistant,  who  shall  willfully  neg- 
lect or  refuse,  after  being  called  upon  in  accordance  with  section  1758  of  the  general 
statutes  of  the  State,  to  promptly  measure  water  from  the  stream  or  other  source  of 
8nj>ply  into  the  irrigating  canals  or  ditches  in  his  district,  according  to  their  respect- 
ive priorities,  tq  the  extent  to  which  water  may  be  actually  necessary  for  the  irriga- 
tion of  lands  under  such  canals  or  ditches,  shall  be  deemed  guilt<y  of  a  misdemeanor, 
au<l  shall  be  subject  to  the  same  penalty  as  provided  in  section  four  of  this  act. 

Sec.  (>.  In  all  cases  declared  misdemeanors  by  this  act,  any  justice  of  the  peace  of 
the  county  in  which  the  offense  was  committed,  may,  upon- complaint  being  rnade  as 
i»  now  required  by  law,  issue  a  warrant  directed  to  any  proper  officer  of  the  county, 
for  the  arrest  of  any  person  so  charged  with  any  such  misdemeanor,  and  upon  the  ar- 
r»*8t  of  such  person  or  persons,  the  justice  of  the  peace  before  whom  such  person  or 
persons  may  be  brought  for  trial  shall  hear  and  determine  the  cause,  and  if  he  find 
the  accused  guilty,  shall  assess  the  fine,  and  if  iaipribonment  be  a  portion  of  the  sen- 
toDoe,  then  to  fix  the  term  of  imprisonment,  or  both,  as  provided  in  section  4  of  this 
act :  Providedf  The  accused  may  have  a  trial  by  jury,  which  shall  be  summoned  as  in 
cawes  before  justices  of  the  peace  for  assault  and  battery. 

Approved  March  19,  1887.     In  force  June  17,  1887. 

A  N  ACT  providing  for  the  appointment  of  suporintondonts  of  irrigation  for  the  water  divinions  of  this 
State;  fixing  their  compensation  and  providing  for  the  payment  thereof;  prescribing  their  duties, 
and  requiring  a  bond  for  the  faithful  performance  of  such ;  requiring  clerks  of  di<>trict  courts  to 
furnish  such  superintendents  with  certain  certified  decrees,  and  providing  for  the  payment  of  such 
clerks*  fees. 

Be  it  enacted  hy  the  general  assembly  of  the  State  of  Colorado : 

Sec.  1.  That  the  governor  shall  appoint  a  superintendent  of  irrigation  for  each  of 
the  water  divisions  now  existing  within  the  State,  or  which  may  hereafter  bo  created. 
Sach  superintendents  of  irrigation  to  hold  office  for  a  period  of  two  years  from  the  date 
of  their  respective  appointments,  or  until  their  successors  may  bo  appointed  and  quali- 
fied. The  governor  may  at  any  time  in  his  discretion  remove  saicl  superintendents  of 
irrigation,  or  any  of  them  and  appoint  others  in  their  stead  for  the  remainder  of  said 
term  of  two  years:  Provided^  That  the  governor  shall  not  appoint  a  superintendent  of 
irrigation  in  any  district  [division]  uutil  the  board  of  county  commissioners  of  some 
ouo  or  more  of  the  counties  whose  territory  or  any  part  of  whose  territory  is  included 
in  snch  water  district  [division]  shall  have  at  a  meeting  regularly  called  and  held, 
adopt'ed  a  resolution  requesting  such  appointment  to  be  made,  and  have  had  the  same 
certified  to  the  governor. 

Sec.  2.  Said  superintendent  of  irrigation  shall  have  general  control  over  the  water 
commissioners  of  the  several  district  s  within  his  division.  He  shall,  under  the  general 
sapervision  of  the  State  engineer,  execute  the  laws  relative  to  the  distribution  of  water 
in  accordance  with  the  rights  of  priority  of  appropriation  as  established  by  judicial  de- 
cree, and  perform  such  other  functions  as  may  bo  assigned  to  him  by  the  State  engineer. 

8bc.  3.  Said  superintendent  of  irrigation  shall,  in  the  distribution  of  water,  be  gov- 
erned by  the  regulations  of  this  act  and  acts  that  arc  now  in  force,  but,  for  the  better 
discharge  of  his  duties,  he  shall  have  the  authority  to  make  such  other  regulations  to 
secnre  the  equal  and  fair  distribution  of  water,  in  accordance  with  the  rights  of  pri- 
ority of  appropriation  as  may  in  his  judgment  be  needed  in  his  division :  Provided,  Such 
regulations  shall  not  be  in  violation  of  any  part  of  this  act,  or  other  laws  of  the  State, 
but  shall  be  merely  supplementary  to  and  necessary  to  enforce  the  provisions  of  the 
generid  laws  and  amendments  thereto. 

Skc.  4.  Any  person,  ditch  company  or  ditch  owner  who  may  deem  himself  injured 
or  discriminated  against  by  any  such  order  or  regulation  of  such  superintendent  of 
irrigation,  shall  have  the  right  to  appeal  from  the  same  to  the  State  engineer,  by  filing 
with  Uie  State  engineer  a  copy  of  the  order  or  regulation  complained  of,  and  a  state- 
ment of  the  manner  in  which  the  same  inj  uriously  affects  the  petitioner's  interest.  The 
State  engineer  shall,  after  due  notice,  hear  whatever  testimony  may  b©  brought  for- 
ward by  the  petitioner,  either  orally  or  by  way  of  affidavits,  and  through  the  super- 
intendent of  irrigation  shall  have  power  to  suspend,  amend  or  confirm  the  order  com- 
plained of. 

Skc.  5.  Said  superintendent  of  irrigation  shall  commence  the  discharge  of  hisduties 
in  his  division  as  soon  as  the  first  water  conimissioner  in  any  district  within  his  divis- 
ion shall  be  called  ont,  and  shall  continue  to  discharge  his  duties  until  the  last  water 
commifisioner  in  any  district  of  his  division  ceases  to  be  needed.  Each  water  commis- 
sioner shall  report  immediately  to  the  superintendent  of  irrigation  of  his  division  when 
ho  is  called  out  and  when  he  ceases  to  be  needed,  and  shall,  during  the  continuance  of 
his  duties,  be  under  the  control  of  the  superintendent  of  Irrigation  of  his  division.  The 
superintendent  of  irrigation  shall  receive  as  compensation  live  dollars  per  day  for  every 
day  during  which  he  is  employed  in  the  discharge  of  his  duty. 

Sxc.  6.  Within  thirty  days  after  the  appointment  of  said  superintendent  of  irriga- 
tion, it  shiiU  be  his  duty  to  give  bond  to  the  amount  of  ten  thousand  dollars  for  the 
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faithful  discharge  of  liis  duty,  said  bond  to  be  approved  by  the  board  of  county  com- 
inisMioncrH  of  tho  county  wberolu  said  Huperintendent  of  irrigation  may  reside,  audio 
bo  filed  in  the  ollico  of  the  county  clerk  and  recorder  of  such  county. 

Skc.  7.  Within  thirty  days  after  liis  ap]>ointmcut,  said  superintendent  of  in'igation 
shall  send  to  the  clerk  of  the  district  court,  within  his  division,  of  such  counties  as 
have  had  reudered  by  the  district  coui-t  of  such  county,  judicial  decrees  fixing  the 
priorities  of  ai)propriatiou  of  water  for  irrigation  purposes  for  any  water  district,  a 
uotili(5ation  of  his  appointment  to  such  otlice,  and  shall  request  of  the  said  clerk acer- 
titiod  copy  of  every  decree  of  the  district  court  establishing  priorities  of  appropriation 
of  water  used  for  irrigation  purposes  within  that  district.  Thereupon  it  nhall  be  the 
duty  of  the  clerk  within  ten  days  after  the  receipt  of  such  request  from  said  sopcr- 
iutendent  of  irrigation,  to  prepare  a  certified  copy  of  all  decrees  of  such  district 
court  establishing  priorities  of  water  rights  made  within  that  district,  under  the  pro- 
visions of  the  general  statutes  of  the  State  of  Colorado,  and  transmit  the  same  to  the 
superintendent  of  irrigation  recpiesting  it.  Said  superintendent  of  irrigation  shall 
then  cause  to  be  prei)ared  a  book  to  be  entitled  "The  register  of  priorities  of  appro- 
priations of  water  rights  for  water  division  No.  ,  State  of  Colorado,"  within 

which  he  shall  enter  and  preserve  such  certified  copies  of  decree.  Said  superintend- 
ent of  irrigation  shall  then,  from  such  certified  copies  of  decree,  make  out  a  list  of  all 
the  ditches,  canals  and  reservoirs  entitled  to  appropriations  of  water  within  his  di- 
vision, arranging  and  numbering  the  same  in  consecutive  order  according  to  the  dates 
of  their  respective  appropriations  within  his  division,  and  without  regard  to  the 
number  such  ditches,  canals  and  reservoirs  may  bear  within  their  resi)ective  water 
districts.  Such  superintendent  of  irrigation  shall  then  enter  from  his  register  a  tab- 
ulated statement  of  all  the  ditches,  canals  and  reservoirs  in  his  division,  whose  prior- 
ities have  been  decreed,  which  statement  shall  contain  the  following  information 
concerning  each  ditch,  canal  and  reservoir  arranged  in  separate  columns:  The  name 
of  the  ditch,  canal  or  reservoir,  its  number  in  his  division,  the  district  in  which  it  ifl 
situated,  the  number  of  it  in  its  proper  district,  and  the  number  of  cubic  feet  of  water 
per  second  to  which  it  is  entitled,  and  such  oiher  and  fiirther  ini'orniatiou  as  he  may 
deem  useful  to  the  proper  discharge  of  his  duty,  lu  case  any  decrees  of  court  estab- 
lishing priorities  of  appropriation  of  water  for  irrigation  purposes  are  made  after  the 
transmittal  of  the  copy  of  previous  decrees  to  the  superintendent  of  irrigation,  it 
shall  be  the  duty  of  the  clerk  of  the  court  wherein  such  decree  is  rendered,  to  trans- 
mit to  the  superintendent  of  irrigation  of  the  division  within  which  such  county  is 
situated,  within  ten  days  after  it  is  reiulered,  a  copy  of  such  decree,  and  the  superin- 
tendent of  irrigation  shall  enter  the  same  in  his  register.  Such  register  to  be  filed 
and  kept  in  the  oflBce  of  the  State  engineer. 

Sec.  r.  Said  superintendent  of  irrigation  shall  have  the  right  to  call  out  any  wat-er 
commissioner  of  any  water  district  within  his  division  at  any  time  he  may  deem  it 
necessary,  and  he  shall  have  the  power  to  perform  the  regular  duties  of  water  commis- 
sioner in  all  the  districts  within  his  division. 

Sec.  9.  All  water  commissioners  shall  make  reports  to  the  superintendent  of  irriga- 
tion of  their  division  as  often  as  may  be  deemed  necessary  by  said  superintendent. 
Said  reports  shall  contain  the  following  information  :  The  amount  of  water  necessary 
to  supply  all  the  ditches,  canals  and  reservoirs  of  that  district;  the  amount  of  water 
actually  coming  into  the  district  to  supply  such  ditches,  canals  and  reservoirs;  whether 
sucli  supply  is  on  the  increase  or  decrease;  what  ditches,  canals  and  reservoii's  are  at 
that  time  without  their  proper  supply  ;  the  probability  as  to  what  the  supply  will  be 
during  the  period  before  the  next  report  will  be  required ;  and  such  other  and  farther 
information  as  the  superintendent  of  irrigation  of  that  division  may  suggest.  Said 
superintendent  of  irrigation  shall  carefully  file  and  preserve  such  reports,  and  shall 
from  them  ascertain  what  ditches,  canals  and  reservoirs  are,  and  what  are  not,  receiv- 
ing their  proper  supply  of  water,  and  if  it  shall  appear  that  in  any  district  in  that 
division  any  ditch,  canal  or  reservoir  is  receiving  water  whose  priority  post  dates  that 
of  the  ditch,  canal  or  reservoir  in  another  district,  as  ascertained  from  his  register,  he 
shall  at  once  order  such  post-dated  ditch,  canal  or  reservoir  shut  down  and  the  water 
given  to  the  elder  ditch,  canal  or  reservoir.  His  orders  being  directed  at  all  times  to 
the  enforcement  of  priority  of  appropriation,  according  to  his  tabulated  stat^mcHt 
of  priorities,  to  the  whole  division,  and  without  regard  to  the  district  within  which 
the  ditches,  canals  and  reservoirs  may  be  located.  The  r<»ports  of  wat-er  cbnunis- 
sioners,  by  the  superintendents  of  irrigation,  shall  be  filed  and  kept  in  the  office  of  the 
State  engineer. 

Sec.  10.  In  case  any  ditch,  canal  or  reservoir,  in  any  district  within  such  superin- 
tendent of  irrigation's  division,  shall  fail  to  receive  its  regular  supply  of  water,  the 
owner  of  such  ditch,  canal  or  reservoir  may  report  such  fact  to  the  water  commis- 
sioner of  that  district,  who  shall  immediately  apportion  the  water  in  his  district, 
and  send  forthwith,  by  telegram  if  necessary,  a  report  of  such  fact  to  the  superin- 
tendent of  irrigation  of  his  division ;  and  thereupon  it  shall  bo  the  duty  of  the  super- 
intendent to  compare  such  report  with  his  register,  and  if  any  ditch,  canal  or  l^•«^e^- 
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voir  of  auy  other  district  of  his  division  is  receiving  water  to  which  any  ditch,  canal 
or  reservoir  of  any  other  district  is  entitled,  ho  shall  at  once  order  the  shutting  down 
of  the  post-dated  ditches,  canals  or  reservoirs,  and  the  water  given  to  the  ditches, 
canals  or  reservoirs  having  the  priority  of  appropriation :  Provided ,  however y  That 
nothing  in  this  act  shall  be  construed  as  interfering  with  the  priority  of  water  for 
domestic  use. 

Sec.  II.  Such  superintendent  of  irrigation  shall,  in  the  discharge  of  his  duties,  be 
clothed  with  the  powers  of  justice  of  the  peace,  and  auy  person  violating  his  orders 
relative  to  the  opening  or  shutting  down  of  head-gates,  or  the  using  ot  water  for 
irrigation  purposes,  shall  be  deemed  guilty  of  contempt,  and  summary  punishment 
may  be  inflicted,  not  exceeding  ninety  days'  imprisonment,  or  three  hundred  dollars 
fine,  or  both. 

Sec.  12.  The  expenses  and  salary  of  the  superintendents  of  irrigation  shall  be  paid 
pro  rata  by  the  counties  interested,  in  the  same  manner  as  the  fees  of  water  commis- 
Bioners  are  paid ;  and  the  fees  of  the  clerks  of  the  district  courts,  for  services  ren- 
dered under  the  provisions  of  this  act,  shall  also  be  paid  by  the  counties  interested, 
upon  the  said  clerk  rendering  his  account,  certified  by  the  district  judge,  to  the 
boards  of  county  commissioners  of  the  counties  embraced  in  the  water  divisions,  in 
case  of  which  the  services  have  been  rendered. 

Sec.  13.  That  it  is  the  opinion  of  this  general  assembly  that  an  emergency  exists; 
therefore,  this  act  shall  take  efiect  and  be  enforced  from  and  after  its  passage. 

Approved  and  in  force  April  4,  1887. 

AN  ACT  to  provide  for  the  better  protection  of  water  rights  and  to  declare  a  liability  in  damages  for 

tlie  infringement  thereof. 

Be  it  enacted  hy  the  general  assembly  of  the  State  of  Colorado  : 

Skc.  1.  That  it  shall  be  the  duty  of  every  person  «vho  is  entitled  to  take  water  for 
irrigation  purposes  from  any  ditch,  canal,  or  reservoir  to  see  that  he  receives  no  more 
water  from  such  ditch,  canal,  or  reservoir  through  his  head  gate  or  by  any  ways  or 
means  whatsoever  than  he  is  entitled  to,  and  that  he  shall  at  all  times  take  every 
precaution  to  prevent  more  water  than  he  is  entitled  to  coming  from  such  ditch, 
canal,  or  reservoir  upon  his  land. 

Sec.  2.  That  it  shall  be  the  duty  of  every  such  person  taking  water  from  any  ditch, 
canal,  or  reservoir  to  be  used  for  irrigation  purposes,  on  finding  that  he  is  receiving 
more  water  from  snch  ditch,  canal,  or  reservoir  either  through  his  head  gate  or  by 
means  of  leaks  or  by  any  means  whatsoever  immediately  to  take  steps  to  prevent 
bis  farther  receiving  more  water  from. such  ditch,  canal,  or  reservoir  than  he  is  enti- 
tled to,  and  if  knowingly  he  permits  such  extra  water  to  come  upon  his  land  from 
Bach  ditch,  canal,  or  reservoir  and  does  not  immediately  notify  the  owner  or  owners 
of  Buch  ditch,  or  take  steps  to  prevent  its  further  flowing  upon  his  land,  he  shall  be 
liable  in  damages  to  any  person,  compauy,  or  corporation  who  may  be  injured  by  such 
extra  appropriation  of  water  for  the  actual  damage  sustained  by  the  party  aggrieved, 
which  damages  shall  be  adjudged  to  be  paid  together  with  the  costs  of  suit  and  a 
reasonable  attorney's  fee  to  be  fixed  by  the  court  and  taxed  with  the  costs. 

Sec.  3.  That  it  is  the  opinion  of  this  general  assembly  that  an  emergency  exists ; 
therefore,  this  bill  shall  be  in  force  and  take  eftbct  from  and  after  the  day  of  its 
passage. 

Approved  and  in  force  April  4,  1887. 

AN  ACT  to  compel  the  owners  of  canals  and  ditches  aitnated  within  cities  of  the  first  class,  or  cities 
existing  hy  special  charter  of  a  population  equal  to  or  exceeding  said  cities  of  the  first  class,  to  con- 
fine flame  ana  cover  the  same  at  their  own  expense. 

Be  it  enacted  hy  the  general  assembly  of  the  State  of  Colorado  : 

Sec.  1.  That  every  corporation  and  company,  whether  created  by  spocial  act  or 
organized  nnder  the  general  incorporation  laws  of  this  State,  and  every  partnership, 
person,  or  persons  who  now,  or  may  at  any  time  hereafter,  own  or  control  any  canal 
or  ditch,  or  any  part  thereof,  being  two  feet  in  width  or  over,  and  carrying  water  to 
the  depth  of  twelve  inches  or  over,  which  canal  or  ditch  or  any  part  thereof  is  within 
the  corporate  limits  of  any  city  denominated  in  the  law  as  of  the  first  class,  or  any 
city  existing  by  special  charter  of  a  population  equal  to  or  exceeding  said  cities  of 
the  first  class,  or  any  of  the  additions  thereto,  shall,  at  their  own  expense,  within 
sixty  days  after  this  act  shall  take  efl'ect,  confine  flume,  and  cover  all  or  any  part  of 
snch  canal  or  ditch,  whether  located  on,  or  across  private  property,  public  highways 
or  alleys  in  said  city  or  additions  thereto  in  a  reasonable  and  sufficient  manner  and 
with  snch  materials  as  will  render  such  flaming  or  covering  safe  and  a  sure  protection 
to  the  lives  and  jiroperty  of  the  inhabitants  of  said  city ;  and  any  such  corporation, 
company,  partnership,  person,  or  persons  shall  at  all  times  thereafter  keep  and  main- 
tain any  and  all  such  structures  confining  lluming  and  covering  of  such  canal  or 
diteh  in  good  order  and  repair  at  their  own  expense. 
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Sec.  2.  Such  corporation,  company,  partnership,  perscTu,  orppTBonfl  BhnH,  w- 
own  expense,  safely  and  securely  lattice  or  slat  the  head  of  snoh  Hame  or^eQi 
with  proper  materials,  so  that  persons  or  animals  can  not  accideutly  outer  ftUMU4|KP^ 
or  covering  at  the  head  thereof  and  pass  or  be  carried  down  the  cnrrcLt  '-'^.^u^ 
nal  or  ditch,  and  shall  thereafter  maintain  and  keep  the  same  in  gnofl  ?"*W^**^^ 
repair  at  their  own  proper  cost  and  expense.  '"iifliifc  i 

Sec.  3.  If  any  such  corporation,  company,  partnership,  peraon,  or  perwiMiIHA 
fail  or  refuse  to  comply  with  any  of  the  provisions  of  the  two  preceding  ^M.-vUtf^fgyH 
corporation,  com])any,  partnersliip,  person,  or  XK^rsons  shall  forf<r»it  mti:"! 
county,  for  the  use  of  the  common  school  fund  tile  sum  of  lift y  ill -i':i  I 
every  day  such  failure  or  refusal  shall  continue;  to  be  recovered  by  a  rivi]  jiiiilii4iM 
the  name  of  the  people  of  the  State  of  Colorado,  in  any  court  of  ro:i  ^..  ■ 
tion :  rrovided,  That  nothing  in  this  act  shall  be  constmcil  t<)  bar  uii  in  i .  . 
ial  damages  by  any  x>ersou  who  shall  have  suffered  such  damages  by  r.';. 
failure  to  comply  with  any  of  the  provisions  c»f  this  act. 

Sec.  4.  Whereas  in  the  o])iuion  of  this  general  assembly  au  ouiurt;aoarii 
therefore,  this  act  shall  be  in  force  from  and  after  its  passage. 

Approved  and  in  force  March  29,  1887. 


AN  ACT  to  amoml  flection  two  of  an  act  of  the  penoral  aaAeiiibly  of  th»  St^t^^  of  Oo'- 
"An  act  to  provide  for  the  extension  of  the  n«rht  of  way  for  ilitcliuH,  cnnnls.  ni.-l  ■ 
in  certain  cases,  and  reqnirinjr  rogistration  of  all  Buch'  liereaftt>r  nioile  or  t'ui.i.  >;, ...    .     ..l  « 

ruary  11,  1881,  beint;  general  Hcclion  No.  1720  of  thegeneiiil  BtatnteH  uf  the  Suitv  nrO««^»f^Hr 
is  section  10  of  chapter  LVII  of  said  general  statntes,  eutillod  "Irri{;:i!i(»ii/' 

Be  it  enacted  hy  the  general an8einhly  of  the  State  of  Colorado: 

Sec.  1.  That  section  two  (2)  of  said  act  (approved  February  1 !.  1* 
section  No.  1720  of  the  general  statutes  of  the  State  of  Colonuhi,  wincii 
of  chapter  57  of  said  general  statutes,  entitled  "Irrigation."  bo.  :••.  ' 
hereby,  amended  so  as  to  read  as  follows: 

Sec.  2.  Every  person,  association,  or  corporation  hereafter conBt-ruf^MTi'T  ^'  _^ 
ing  any  ditch,  canal,  or  feeder  for  any  ditch  or  reservoir  for  irrigation.  «!**■»*• 
water  directly  from  any  natural  stream,  and  of  a  carrying  cai)a«'ity  'i-  ■ 

cubic  foot  of  water  per  second  of  time,  as  so  constmcted  or  luhii-.  .;,  : :.— 

ninety  (90)  days  after  the  commencement  of  anch  constrnction  or  iMilnr^ror-      ' 

the  office  of  the  county  clerk  and  recorder  of  the  county  in  whirl i  ; 

such  ditch  or  feeder  may  be  situated,  and  also  in  the  office  of  the  .Sunn  Ityilu 

gineer  a  map  showing  the  point  of  location  of  such  head-gate,  the  ruiiU  o'l-Hfitl 

or  canal,  or  the  high- water  line  of  such  reservoir  or  reaervoirs,  «Tjd  t'  r 

feeder  to  and  ditches  or  canals  from  such  reservoir  or  reservoirs ;  tho   ■■ 

ions  of  the  lands  up<m  which  such  structures  are  bnilt  or  to  lie  buiil.  i£  'tt'^  »•< 

lands  ;  the  names  of  the  owners  of  such  lands  as  far  as  the  paine  a!" 

office  of  the  county  clerk  of  the  county  in  which  they  are  situ^id  '. 

tauces,  and  corners,  by  reference  to  legjil  subdi visions,  if  on  Hnr\ 

natural  objects  if  on  unsurveyed  lands,  as  will  clearly  desiguatu  the  Wht 

structures.     Upou  or  attached  to  such  map  shall  be  a  statement  s!v 

First.  The  point  of  location  of  the  head-gate  above  meutioneii. 

Second.  The  depth,  width,  and  grade  of  such  ditch,  canal,  or  tW[\ 

Third.  The  carrying  capacity  of  such  ditch,  canal,  or  feeder,  in  tm*'* 
ond  of  time,  and  the  capacity  of  such  reservoir  or  reservoinf  iu  cubio.i#H»i -«.'»** 
to  the  high- water  niark. 

Fourth.  The  time  of  commencement  of  work  on  such  stmetnros/  ..^..^.r^^ 
be  dated  from  the  commencement  of  the  sarveys  therefor.  JhomArtf  r^TI^ 
such  statement  shall  also  show  the  matters  required  in  itemsMdoud^M^^^ 
above,  as  to  the  enlargement  "^r'  •♦^te  the  inorp""*-*  «-      ""  nt-rni 

largement.     If  such  statepr'--  -^+i»  .      .*• 

of  way  and  water  r-^'-v  ii» 
mencing  work ;  o*- 

That  nothing  here> -  - ' 

diligence  iu  the  p^<^^  '*'^ 

same.    Suoh  str'  **** 
whose  behal^  •* ' 
ment  shall  Ih 
samoahall^  ^.• 

Appror^    -  fcr*"'  *"    ^ 


WYOMING  DIVISION. 

Cheyenne,  Wyo.,  September  17, 1889. 

The  committee  met  parsaant  to  call  of  the  chairman. 
PreBent :  Mr.  Stewart  (chairman)  and  Mr.  Jones,  of  Arkansas ;  also 
Director  Powell. 


STATEMENT  OF  CHABXES  BELLAMT,  OF  LABAMIE. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Bellamy.  I  am  a  civil  engineer  and  a  surveyor. 

Mr.  Chairman.  How  long  have  you  resided  in  Laramie  City  t 

Mr.  Ballamy.  Off  and  on  for  ten  years. 

The  Chairman.  Are  you  familiar  with  the  topography  and  water 
supply  and  the  land  to  be  irrigated  in  any  portion  of  Wyoming ;  if  so, 
what  "portions  are  you  familiar  with  ? 

MLr.  Bellamy.  Yes ',  I  am  familiar  with  the  two  Laramie  rivers  and 
their  tributaries. 

The  Chairman.  Are  there  two  Laramie  rivers  I 

Mr.  Bellamy.  The  Big  and  Little  Laramie.  They  join  10  or  12  miles 
north  of  Laramie  City,  and  then  it  is  the  main  Laramie  Eiver  from  there 
on. 

The  Chairman.  Of  what  altitude  are  the  Laramie  Plains  ? 

Mr.  Bellamy.  The  altitude  of  Laramie  City  is  7,123  feet,  and  the 
plains  average,  I  should  say,  from  7,000  to  6,000  feet  where  the  Laramie 
Biver  enters  the  hills. 

The  Chairman.  What  crops  can  you  produce  in  the  Laramie  Plains 
at  that  altitude  ? 

Mr.  Bellamy.  I  am  not  very  familiar  with  the  raising  of  crops,  not 
being  a  ranch  man. 

The  Chairman.  You  have  been  surveying  there  f 

Mr.  Bellamy.  Yes.  I  know  that  oats  can  be  raised,  of  the  very  best 
qaality. 

The  Chairman.  Do  they  raise  wheat  there  I 

Mr.  Bellamy.  Yes ;  very  fair  wheat  has  been  raised,  although  not 
in  any  great  quantity.    It  has  been  mostly  experimental. 

The  Chairman.  Do  they  raise  vegetables  of  any  kind  I 

Mr.  Bellamy.  Yes ;  they  raise  all  the  vegetables,  such  as  potatoes, 
cabbage,  onions,  etc. 

The  Chairman.  Do  the  Laramie  Plains  require  irrigation  to  produce 
crops! 

Mr.  Bellamy.  Certainly. 

The  Chairman.  What  is  the  chance  to  irrigate  on  the  plains,  and 
what  is  the  water  supply  I 

Mr.  Bellamy.  I  could  best  show  that  with  the  map.  I  have  pre^ 
pared  a  large  map  of  those  two  rivers. 
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The  Chairman.  How  is  the  map  marked  if 

Mr.  Bellamy.  It  is  marked  ''  Map  of  the  irrigating  ditches  of  the 
Laramie  Plains.''  [DescribiDg  the  map.]  The  black  lines  show  the 
rivers  and  the  blue  lines  the  ditches ;  the  blue  spots  are  the  lakes  or 
ponds.  It  is  divided  into  townships  and  subdivided  into  sections.  The 
scale  is  1  inch  to  the  mile.  The  map  begins  at  a  point  3  miles  north  of 
the  Colorado  line  and  runs  to  where  the  Laramie  River  enters  the  Black 
Hills. 

The  Chairman.  That  river  passes  through  the  Black  Hills,  does  itt 

Mr.  Bellamy.  Yes. 

The  Chairman.  It  enters  into  the  North  Platte  ? 

Mr.  Bellamy.  Yes ;  on  this  side  of  the  Black  Hills. 

The  Chairman.  How  far  north  from  here  is  the  Laramie  River  wheD 
it  gets  through  the  hills  ? 

Mr.  Bellamy.  From  60  to  05  miles.  That  is,  where  it  passes  into 
the  Black  Hills  it  is  that  much,  and  where  it  enters  the  Platte  River  it 
is,  I  guess,  85  or  90  miles. 

The  Chairman.  It  is  the  largest  fork  of  the  Platte,  is  it  f 

Mr.  Bellamy.  Yes. 

The  Chairman.  You  raise  grass  crops  there,  do  you  I 

Mr.  Bellamy.  Yes. 

The  Chairman.  What  kind  of  grass  crops  can  you  raise  there  with 
irrigation  ? 

Mr.  Bellamy.  I  could  not  tell  the  names  of  them ;  I  know  there  is 
blue  grass,  and  timothy,  and  alfalfa,  and  also  red-top.  I  do  not 
know  the  names  of  the  other  kinds. 

The  Chairman.  What  do  you  say  of  the  supply  of  water  in  the 
streams  for  irrigation ;  how  extensive  is  it? 

Mr.  Bellamy.  There  is  a  supply  on  both  the  forks  of  the  Laramie 
that  could  be  stored  so  as  to  be  used  when  wanted,  but  it  comes  down 
with  such  a  rush  that  it  can  not  be  used  at  all. 

The  Chairman.  Are  there  other  streams  entering  into  the  Laramie; 
has  it  many  branches  ? 

Mr.  Bellamy.  Yes ;  quite  a  number. 

The  Chairman.  Are  they  represented  on  the  map  I 

Mr.  Bellamy.  Yes. 

The  Chairman.  Do  they  furnish  much  water  in  the  spring  time! 

Mr.  Bellamy.  Yes;  when  the  spring  freshets  are  on  almost  all  these 
little  creeks  furnish  water  enough  for  irrigation,  but  they  last  only  two 
weeks,  sometimes,  and  that  is  not  long  enough  for  irrigation. 

The  Chairman.  Are  there  opportunities  for  storing  the  water  I 

Mr.  Bellamy.  Yes ;  quite  a  number.  In  Sand  Creek,  for  example, 
which  heads  in  Colorado,  there  is  a  chance,  in  two  or  three  different 
places,  on  each  farm  on  Sand  Creek,  by  just  damming  across  the  canon 
to  store  a  considerable  quantity  of  water. 

The  Chairman.  Has  the  land  in  the  valley  been  entered ;  that  is, 
the  even  sections  ?  The  railroad,  I  suppose,  has  the  other  sections  or 
most  of  them  ? 

Mr.  Bellamy.  Most  of  them. 

The  Chairman.  And  along  the  creeks,  how  is  it? 

Mr.  Bellamy.  It  is  pretty  much  taken  up  on  the  creeks. 

The  Chairman.  As  to  the  plain  between  the  streams  the  even  sec- 
tions are  still  Government  lands,  are  they? 

Mr.  Bellamy.  Yes. 

Senator  Jones.  How  much  land  is  irrigated  of  the  sixty-six  townships 
that  you  show  on  this  map  ? 
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Mr.  Bellamy.  I  have  not  figured  that  out,  but  I  should  think  there 
are  about  600,000  acres  under  ditch. 

Senator  Jones.  I  mean  "what  is  actually  irrigated  ? 

Mr.  Bellamy.  That  I  can  not  say. 

Senator  Jones.  Is  it  three-fourths,  or  one-half,  or  10  per  cent.,  or 
what ! 

Mr.  Bellamy.  Perhaps  a  little  more  than  10  per  cent. 

The  Chairman.  That  would  be  about  50,000  acres  ? 

Senator  Jones.  Actually  in  irrigation  and  under  cultivation  ? 

Mr.  Bellamy.  Yes. 

Senator  Jones.  Are  they  actually  under  irrigation  and  under  culti- 
vation ? 

Mr.  Bellamy.  Yes. 

Senator  Jones.  Is  there  water  enough  in  the  country  to  irrigate  the 
balance  of  the  500,000  acres  ? 

Mr.  Bellamy.  I  think  there  is,  if  it  were  stored. 

Senator  Jones.  There  is  not  enough  in  the  season  ? 

Mr.  Bellamy.  At  present  there  is  enough,  but  during  the  freshet 
there  is  more  water  than  they  can  use,  though  it  does  not  last  long. 

Senator  Jones.  That  is,  in  the  spring  ? 

Mr.  Bellamy.  Yes. 

Senator  Jones.  lam  speaking  of  the  water  in  the  ditches.  Do  the 
ditches,  during  the  irrigating  season,  furnish  water  enough  to  irrigate 
the  land  I 

Mr.  Bellamy.  Yes.  They  would,  during  the  high  water,  if  they  had 
a  full  supply  and  were  running  full. 

Senator  Jones.  Do  they  run  full  during  the  entire  irrigating  season  ? 

Mr.  Bellamy.  Not  during  the  entire  irrigating  season ;  only  about 
two  weeks. 

Senator  Jones.  The  difficulty  then  is,  that  there  is  not  enough 
water  in  the  streams  to  furnish  the  water  required  for  the  ditches  If 

Mr.  Bellamy.  No. 

Senator  Jones.  Would  storage  be  the  remedy  for  that  ? 

Mr.  Bellamy.  Yes. 

The  Chairman.  Have  you  made  any  calculation  to  see  how  much 
could  be  irrigated  if  it  were  stored  ? 

Mr.  Bellamy.  I  will  tell  you  some  work  I  have  done.  Here  is  a 
ditch  in  township  14  north,  range  77  west.  It  comes  out  on  the  south 
boundary  of  the  township,  on  the  left  bank  of  the  Big  Laramie  Eivet. 
The  ditch  at  present  is  constructed,  for  about  2J  miles,  IG  feet  wide  on 
the  bottom,  and  5  or  G  feet  deep.  The  carrying  capacity  of  that  ditch 
is  not  large  enough  for  the  land  it  could  irrigate.  From  the  present 
terminus  of  the  ditch,  if  there  were  water  enough  in  the  Big  Laramie 
Kiver  to  last  long  enough,  that  ditch  would  irrigate  almost  the  entire 
body  of  the  land  between  the  Big  and  Little  Laramies. 

Senator  Jones.  How  long  would  that  ditch  have  to  be,  to  accomplish 
that  which  you  suggest  ? 

Mr.  Bellamy.  The  main  ditch  would  have  to  be  about  45  miles  loc^g, 
with,  I  should  say,  100  miles  of  laterals. 

Senator  Jones.  That  would  irrigate  how  much  land? 

Mr.  Bellamy.  That  would  irrigate  very  nearly  six  townships. 

The  Chairman.  Is  there  water  enough  at  present  to  irrigate  any 
such  amount  of  laud? 

Mr.  Bellamy.  Yes,  by  storage. 

The  Chairman.  I  mean  without  storage,  is  there  enough? 
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Mr.  Bellamy.  I  think  not.  It  don't  last  long  enough.  It  comes 
down  with  a  rush  and  all  is  gone ;  not  the  whole  of  it,  but  there  is  not 
enough  left  in  two  weeks  to  supply  all.  The  center  of  Lake  Hattie,  in 
the  southwest  corner  of  township  15  north,  range  76  west,  could  be 
turned  into  a  reservoir  from  this  ditch,  and  then,  from  that  lake  the 
water  could  be  carried  over  quite  an  extent  of  country. 

Senator  Jones.  That  lake  would  not  be  big  enough  to  do  anything, 
if  it  is  correctly  shown  on  the  map. 

Mr.  Bellamy.  It  could  be  made  a  great  deal  larger  from  the  ground 
around. 

The  Chairman.  Is  there  any  place  higher  up  on  the  Laramie  f 

Mr.  Bellamy.  Yes ;  in  Colorado  there  are  quite  a  number  of  places. 
Above  Cumming  City,  which  is  about  6  miles  north  of  the  Colorado  line, 
the  river  runs  into  a  canon,  and  from  there  on  back  it  would  spread 
over  quite  a  large  extent  of  country. 

The  Chairman.  Would  it  be  private  land  or  public  laud  I 

Mr.  Bellamy.  I  can  not  say  just  how  much  of  that  is  filed  on  and 
how  much  is  not. 

The  Chairman.  What  other  operations  might  be  had  in  the  valley  t 

Mr.  Bellamy.  With  regard  to  the  Little  Laramie,  that  is  a  stream 
that  is  causing  much  trouble  with  the  ranchmen.  The  people  up  above 
wanted  to  take  the  water  and  deprive  the  people  below  altogether.  At 
the  foot  of  the  Snowy  Range  there  are  a  number  of  lakes.  Some  of  them 
run  into  the  Little  Laramie  and  other  places,  and  I  think  there  is  tiie 
greatest  chance  for  a  large  amount  of  storage  of  water. 

The  Chairmam.  What  other  streams  are  there  f 

Mr.  Bellamy.  There  is  Rock  Creek. 

Senator  Jones.  If  all  the  water  coming  down  the  Little  Laramie 
should  be  stored  in  the  lakes  at  the  head  of  the  river,  would  theie  be 
more  than  enough  water  to  fill  the  ditch  ! 

Mr.  Bellamy.  Yes. 

Senator  Jones.  How  much  would  it  increase  in  quantity  I 

Mr.  Bellamy.  This  ditch,  in  range  78  west,  could  be  continued  in  to 
Lake  James.  That  would  irrigate  all  this  land  in  between  the  lake  and 
the  Little  Laramie. 

Senator  Jones.  Would  there  be  water  enough  for  all  of  it  I 

Mr.  Bellamy.  Yes.  Even  now,  when  the  the  Little  Laramie  is  up 
in  the  spring,  with  all  these  ditches  running  full,  there  is  still  the 
bank-full  besides,  for  a  little  over  two  weeks. 

The  Chairman.  How  much  of  a  lake  is  that  If 

Mr.  Bellamy.  It  covers  fully  two  sections. 

The  Chairman.  Can  you  draw  the  water  from  it  ? 

Mr.  Bellamy.  No;  the  banks  all  around  it  are  too  high. 

The  Chairman.  What  stream  is  there  immediately  beyond  that! 

Mr.  Bellamy.  Tiiere  is  Seven-Mile  Creek  and  Four-Mile  Creek.  These 
two  creeks  have  ditches  on  them,  but  they  have  no  particular  chance 
for  reservoirs.  Four-Mile  Creek  does  not  run  into  Lake  James,  but  into 
the  Laramie  River. 

The  Chairman.  There  is  another  lake  below  that,  is  there  not ! 

Mr.  Bellamy.  Yes ;  Cooper  Lake. 

The  Chairman.  Can  that  be  made  a  storage  reservoir  I 

Mr.  Bellamy.  I  think  it  might  be,  but  to  supply  that  lake  the 
water  would  hav^  to  be  taken  either  from  the  Little  Laramie  or  Eock 
Creek. 

Senator  Jones.  Is  the  level  of  Cooper  Lake  high  enough  to  irrigate 
the  land  on  the  level  of  it  ? 
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Mr.  Bellamy.  It  would  bave  to  be  raised  up  20  feet. 

The  Chairman.  Could  you  run  a  cut  jof  tunnel  into  it! 

Mr.  Bellamy.  I  believe  it  is  a  little  higher  than  the  river,  but  I  do 
not  know  that  anybody  has  ever  made  a  survey  of  it. 

Senator  Jones.  Has  there  ever  been  any  survey  made  of  the  water 
running  down  the  Big  and  Little  Laramie  Eivers? 

Mr.  Bellamy.  Yes ;  Mr.  Mead  has  that. 

The  Chairman.  Is  there  anything  further  that  you  wish  to  say! 

Mr,  Bellamy.  I  would  like  to  add  that  in  township  18  north,  range 
74  west,  on  this  side  of  the  Laramie,  and  for  a  distance  of  about  15 
miles,  there  is  a  space  for  reservoir  use  that  will  irrigate  a  whole  town- 
ship.   There  is  fully  a  half  township  under  irrigation  there. 

STATEMENT  OF  ELWOOD  MEAD,  CIVIL  ENGINEER,  OF  CHETENNE. 

The  (Jhairman.  What  is  your  profession  ? 

Mr.  Mead.  Civil  engineer. 

The  Chairman.  Have  you  any  of&cial  position  ? 

Mr.  Mead.  I  am  the  engineer  of  this  Territory,  and  have  the  general 
supervision  of  the  waters  of  the  Territory  and  of  the  officials  in  the  en- 
gineer's department. 

The  Chairman.  Have  you  given  attention  to  the  subject  of  irriga- 
tion, the  water  supply,  and  the  lands  to  be  irrigated  in  the  Territory  of 
Wyoming? 

Mr.  Mead.  Yes. 

The  Chairman.  Have  you  prepared  any  statement  on  the  subject  of 
irrigation  ? 

Mr.  Mead.  I  have  one  report  here  dealing  with  some  of  the  general 
features  of  the  subject  and  two  supplementary  reports  giving  statistics. 

The  Chairman.  State  generally  what  your  report  contains. 

Mr.  Mead.  A  general  statement  of  the  character  of  the  irrigation  de- 
velopment here  and  some  of  the  difficulties  that  we  have  encountered; 
also  some  criticisms  of  the  present  methods  and  recommendations  as  to 
suitable  measures  to  improve  them.  The  supplementary  statements 
give  the  statistics. 

The  Chairman.  Of  what  has  been  done. 

Mr.  Mead.  Yes. 

Senator  Jones.  Does  it  give  the  quantity  of  land  under  cultivation  by 
irrigation  f 

Mr.  Mead.  Yes. 

Senator  Jones.  And  the  quantity  under  ditch  that  is  not  in  cultiva- 
tion? 

Mr.  Mead.  Ko  ;  it  is  impossible  to  determine  between  the  two.  It 
gives  the  quantity  under  ditch. 

Senator  Jones.  It  does  not  give  the  quantity  under  actual  cultiva- 
tion? 

Mr.  Mead.  No  ;  there  is  no  way  to  arrive  at  that. 

Mr.  Jones.  In  some  instances  nine-tenths  of  the  land  under  ditch 
is  not  in  cultivation  and  it  is  important  to  know  when  there  is  any  ma- 
terial difference. 

Mr.  Mead.  Yes;  but  it  would  be  impossible  at  the  present  time  to 
ascertain  that. 

Senator  Jones.  Do  you  approximate  it. 

Mr.  Mead.  No  5  I  can  not  attempt  that.  The  statistics  given  of 
ditch  construction  are  of  the  ditches  actually  constructed  and  which 
are  in  a  condition  to  water  these  lands,  as  far  as  we  could  make  it  so. 
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The  Chairman.  Are  you  familiar  with  the  different  localities,  having 
passed  over  the  country  personally  ? 

Mr.  Mead.  Yes ;  I  am.  Between  two-tliirds  and  three-fourths  of  the 
territory,  or  nearly  so,  has  been  visited  by  me  personally. 

The  Chairman.  Are  you  familiar  with  the  Laramie  Plains? 

Mr.  Mead.  Yes. 

The  Chairman.  Have  you  made  a  report  oq  those! 

Mr.  Mead.  Not  a  specific  report  on  those. 

The  Chairman.  Are  they  capable  of  producing  crops  with  irrigation ! 

Mr.  Mead.  Yes. 

The  Chairman.  What  kind  of  crops'? 

Mr.  Mead.  All  the  hardier  cereals  and  hardier  vegetables. 

The  Chairman.  How  is  it  as  to  grasses  ? 

Mr.  Mead.  They  will  produce  excellent  grass. 

The  Chairman.  We  have  had  a  map  of  the  Laramie  Valley  presented 
here.  What  proportion  of  the  valley  is  susceptible  of  irrigation,  that  is, 
that  you  could  get  a  water  supply  tor  •?  Have  you  made  a  calculation 
on  that  *? 

Mr.  Mead.  Ko,  I  have  not  made  any  estimate.  I  would  not  under- 
take to  say. 

The  Chairman.  You  have  never  gauged  the  streams  1 

Mr.  Mead.  Yes,  I  have  a  complete  record  for  this  year. 

Senator  Jones.  Is  that  information  iu  the  statistics  that  you  will  pre- 
sent to  the  committee? 

Mr.  Mead.  Yes. 

The  Chairman.  Have  you  examined  the  valley  with  a  view  of  ascer- 
taining the  opportunities  for  storage,  to  increase  the  supply  ,of  water 
by  saving  what  water  does  flow  ? 

Mr.  Mead.  I  have  only  made  a  partial  examination  of  that.  I  went 
over  every  part  of  the  streams  and  there  are  a  number  of  favorable 
places  for  reservoirs— a  number  that  are  not  shown  on  the  map  that 
Mr.  Bellamy  showed  you.  The  country  is  not  sufficiently  settled  for 
me  to  locate  them  with  sufficient  accuracy  to  mention  them  on  the 
map. 

The  Chairman.  What  are  the  other  basins  or  water  sheds  ? 

Mr.  Mead.  I  have  a  statement  covering  this  matter  in  type,  that 
will  be  presented  to  you  describing  these  drainage  basins.  I  can  go 
over  it  now  if  you  desire  it. 

Senator  Jones.  I  think  it  will  be  as  well  to  have  the  statement  filed. 

The  Chairman.  You  need  not  go  over  it  particularly,  but  1  wonld 
like  to  ask  some  questions  about  the  different  basins. 

Mr.  Mead.  Very  well,  I  will  commence  with  the  first.  Here  [refer- 
ring to  the  map]  is  an  outline  of  division  No.  1,  comprising  the  drainage 
of  the  Platte  Kiver,  which  is  absolutely  independent  of  any  other  por- 
tion of  the  Territory. 

The  Chairman.  The  Platte  Eiver  and  its  tributaries? 

Mr.  Mead.  Yes. 

The  Chairman.  What  tributaries  are  there  to  the  Platte,  within  its 
drainage  basins  ? 

Mr.  Mead.  Several  hundred  streams  that  are  used  for  irrigation. 

The  Chairman.  They  are  already  used,  are  they,  for  that  purpose? 

Mr.  Mead.  There  are  almost  two  hundred  streams  in  that  one  basin 
that  are  used  for  irrigation.    Many  of  them  are  small. 

The  Chairman.  About  what  amount  of  land  lies  so  that  it  can  be 
covered  by  the  water  in  that  basin  ? 

Mr.  Mead.  It  would  be  impossible  to  state  at  present  how  much  of 
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it  wonkl  be  covered,  for  it  would  take  an  examination  of  almost  every 
one  of  those  streams  to  determine  that  matter  and  it  has  been  impos- 
sible to  make  it. 

The  Chairman.  Is  it  large  or  small,  the  amount  that  is  susceptible 
of  irrigation  ? 

Mr.  Mead.  Quite  a  large  area.  In  the  eastern  portion,  nearly  the 
whole  capacity  of  the  tributaries  of  the  Platte  has  been  utilized. 

The  Chairman.  Has  there  been  any  storage  resorted  to  for  its  in- 
crease ? 

Mr.  Mead.  Not  to  any  considerable  extent;  only  a  few  small  basins. 

The  Chairman.  You  say  they  have  exhausted  the  water  that  runs 
through  the  basin  in  the  irrigation  season,  in  the  eastern  portion  ? 

Mr.  Mead.  Yes. 

The  Chairman.  But  no  effort  has  been  made  to  save  the  water? 

Mr.  Mead.  No. 

The  Chairman.  Have  you  any  idea  of  the  amount  of  the  water  that 
runs  to  waste  ? 

Mr.  Mead.  There  has  not  been  much  this  season,  but  generally  there 
is.  Quite  a  considerable  portion  runs  to  waste  in  the  early  spring, 
when  there  has  been  much  snow  fall,  but  it  has  been  practically  all 
utilized  this  year.  On  the  main  stream  of  the  Platte  but  very  little  has 
been  done.  The  main  channel  itself  has  had  no  considerable  irrigation. 
The  principal  development  has  been  in  the  upper  portion  where  it  could 
be  done  cheaply. 

The  Chairman.  Give  us  a  description  of  the  Platte  River  from  the 
time  it  leaves  the  mountains,  where  the  Laramie  River  enters  into  it, 
down  into  Nebraska. 

Mr.  Mead.  From  the  time  it  leaves  Colorado,  in  the  upper  portion, , 
there  are  great  facilities  both  for  diverting  ditches  and  for  constructing 
storage  reservoirs.  That  is  one  of  the  best  sections  of  this  country  that 
I  have  examined  for  that  purpose.  There  are  large  numbers  of  natural 
basins  situated  from  half  a  mile  to  a  mile  from  the  stream.  One  com- 
pany has  been  incorporated  to  irrigate  a  large  quantity  of  land  there. 
Nothing  has  been  done  about  the  incorporation  yet,  but  it  is  feasible. 
After  the  stream  enters  the  territory,  for  about  100  miles,  the  banks 
become  higher. 

The  Chairman.  What  is  its  character  where  it  leaves  the  territory 
and  enters  Nebraska! 

Mr.  Mead.  It  follows  a  country  where  it  could  be  diverted,  but  at 
more  expense.  It  becomes  broader  and  has  a  more  extensive  bend. 
I  should  say  about  150  miles  of  it  would  be  of  that  character. 

The  Chairman.  Above  that  it  has  a  rocky  bottom  so  that  you  can 
take  it  out. 

Mr.  Mead.  It  is  not  exactly  a  rocky  bottom.  It  has  a  rocky  bottom 
in  some  places  and  earth  bottom  in  others.  Nearly  all  the  streams 
come  back  to  the  surface.  Next  to  the  Little  Laramie  the  next  import- 
ant tributary  of  the  Big  Laramie  is  the  Sweetwater,  with  1,000  cubic 
feet  per  second. 

The  Chairman.  Do  you  put  the  Sweetwater  in  that  division  ? 

Mr,  Mead.  Yes.  The  Little  Laramie  and  the  Sweetwater  are  the  two 
important  tributaries,  although  there  are  a  number  of  other  smaller 
streams  that  are  excellent  streams  for  irrigation. 

The  Chairman.  What  is  the  next  division  on  your  map  ? 

Mr.  Mead.  The  next  includes  the  streams  that  are  east  of  the  Big 
Horn  Mountains.  It  is  northeast  on  that  map,  but  there  is  a  very  slight 
carve.    All  the  streams  that  leave  the  Big  Horn  are  good  streams. 
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The  Chairman.  Where  do  they  discharge  their  waters  f 

Mr.  Mead.  Into  the  Missouri  and  its  tributaries. 

The  Chairman.  They  all  get  into  the  Yellowstone  pretty  muoh,  do 
they  not? 

Mr.  Mead.  Those  streams  that  have  their  heads  north  of  the  Big 
Horn  Mountains  have  not  so  much  importance  for  irrigation.  There 
are  a  number  of  streams  in  the  northeastern  portion  of  the  territory  in 
which  it  needs  as  little  water  for  irrigation  as  any. 

The  Chairman.  What  is  the  altitude  of  that  section  ? 

Mr.  Mead.  From  3,500  feet  to  6,000  feet.  Sheridan  is  the  lowest 
point  I  know  of. 

The  Chairman.  That  section  is  lower  than  the  Laramie  plains! 

Mr.  Mead.  Yes. 

The  Chairman.  Is  there  much  population  in  that  section  ? 

Mr.  Mead.  Yes,  Johnson  and  Sheridan  Counties  are  the  principal 
farming  districts  of  the  State  at  this  time. 

The  CHAIRMA.N.  flave  you  visited  those  counties? 

Mr.  Mead.  Yes. 

The  Chairman.  How  much  land  is  irrigated  in  that  division. 

Mr.  Mead.  Let  me  describe  the  situation  and  you  will  understand 
the  difSculty  of  making  an  estimate. 

The  Chairman.  Describe  it. 

Mr.  Mead.  Each  one  of  the  valleys  of  these  streams  will  vary  in 
width  from  half  a  mile  to  3  or  4  miles.  Then  you  go  orver  a  divide.  In 
some  places,  owing  to  the  immense  fall  of  tJie  country,  they  have  carried 
the  water  over  those  ridges;  they  are  not  too  steep  to  prevent  irrigation 
but  you  can  not  get  a  view  of  the  country.  You  can  not  form  any  esti- 
mate of  it.  You  will  look  at  one  valley  and  you  can  see  a  certain  por- 
tion of  it,  but  it  is  impossible  to  form  any  estimate. 

The  Chairman.  Is  there  nobody  who  knows  how  much,  whether  it 
is  a  large  quantity  or  a  small  quantity? 

Mr.  Mead.  I  should  say  that  there  are  100,000  acres,  perhaps,  that 
are  being  farmed  there,  but  I  may  be  mistaken.  That  includes  the  hay 
that  is  cut  as  well  as  the  grain. 

The  Chairman.  What  is  the  character  of  the  crops  grown  over  in 
that  section  f 

Mr.  Mead.  Everything  that  is  grown  in  Iowa  and  Kansas. 

The  Chairman.  Are  the  crops  good  f 

Mr.  Mead.  Yes,  the  finest  yield  of  wheat  I  have  ever  seen  is  in  John- 
son County.  I  understand  that  it  yielded  90  bushels  to  the  acre  last 
year,  and  that  the  yields  are  uniformly  large.  The  yield  of  all  small 
grains,  however,  in  this  whole  territory  is  large.  The  finest  timothy  I 
ever  saw  is  grown  there — 6  feet  high.  It  seems  to  be  peculiarly  adapted 
to  that  crop. 

The  Chairman.  Is  there  anybody  present  who  farms  over  there  t 

Mr.  Mead.  Both  Mr.  Burt  and  Mr.  Coffeen  can  give  you  that  infor- 
mation, I  think. 

The  Chairman.  What  is  the  other  districts 

Mr.  Mead.  The  third  district  is  the  Big  Horn  and  its  tributaries. 

The  Chairman.  Is  that  all  in  your  statement ! 

Mr.  Mead.  Yes. 

Senator  Jones.  It  seems  to  be  better  to  have  it  in  that  shape? 

Mr.  Mead.  On  the  Big  Horn,  this  part  of  the  country  north  of  the 
reservation,  I  have  never  examined,  but  I  have  had  a  number  of  re- 
ports from  surveyors. 

Senator  Jones.  Are  those  included  in  the  statements  you  are  gomg 
to  file  9 
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Mr.  Mead.  Ko  :  not  the  reports.  I  have  had  no  time  to  include  du- 
plicates of  them.  It  is  incladed  in  correspondence  running  over  a 
couple  of  years. 

Senator  Jones.  Is  there  anybody  here  who  can  explain  the  Big 
Horn  country  f 

Mr.  Mead.  Yes ;  but  I  can  describe  the  general  features  of  that  coun- 
try.   I  am  familiar  with  it,  although  I  have  never  been  over  it. 

Senator  Jones.    That  is  not  in  your  report,  is  it  f 

Mr.  Mead.  No.  A  great  many  of  those  streams  have  banks  of  con- 
siderable height,  so  that  it  would  be  expensive  to  divert  the  water,  but 
in  the  southern  portion  there  are  large  areas  that  can  probably  be  re- 
claimed in  time,  whenever  they  will  justify  the  expense  of  constructing 
the  headworks.  I  think  there  will  be  no  difficulty  in  utilizing  the  flow 
of  the  Big  Horn  basin.  There  is  a  large  valley  60  miles  by  30  miles 
that  could  all  be  watered  from  one  system.  One  canal  would  water  the 
whole  tract.  The  third  division  is  the  Greene,  the  Bear,  and  the  Snake 
Elvers. 

Senator  Jones.  That  is  in  the  western  portion  f 

Mr.  Mead.  Yes.  The  waters  of  the  Greene  can  best  be  diverted  in 
the  upper  portion. 

Senator  Jones,  l^orth  of  the  railroad  ? 

Mr.  Mead.  North  of  the  railroad ;  from  50  to  125  miles  north. 

Senator  Jones.  What  is  the  character  of  the  country  up  there  f 

Mr.  Mead.  It  is  a  fine  country — as  fine  as  you  ever  saw. 

Senator  Jones.  The  Greene  is  a  good  river,  is  it,  up  there  ? 

Mr.  Mead.  Yes.  And  there  are  a  large  number  of  storage  basins 
there.  You  will  see  the  natural  lakes  that  exist  on  the  head-waters  of 
those  streams.  After  you  get  down  below  the  country  becomes  rolling 
and  is  of  no  value  for  irrigating  purposes.  All  those  streams  on  the 
west  side  of  the  Greene  have  narrow  valleys  and  there  is  quite  a  consid- 
erable settlement  in  them,  but  no  large  areas  can  be  brought  under 
cultivation  on  the  west  side  of  the  Greene.  The  Bear  Eiver  flows  out 
of  Colorado  into  Wyoming  and  crosses  over  into  Idaho,  then  re-enters 
the  Territory  and  again  leaves  it  and  passes  again  into  Idaho. 

Senator  Jones.  Is  there  much  water  on  the  Bear? 

Mr.  Mead.  All  the  water  on  the  Bear  Kiver  was  diverted  this  year 
by  a  Utah  corporation. 

Senator  Jones.  Where  does  the  Bear  empty  its  waters  ? 

Mr.  Mead.  It  finally  empties  them  into  Salt  Lake.  The  valley  varies 
in  width  usually  from  2  to  3  miles.  In  many  places  it  is  wider  than 
that  and  in  some  places  it  is  narrower.  It  is  easy  to  divert  the  water. 
It  was  all  utilized  this  year. 

Senator  Jones.  Have  you  never  heard  any  estimates  made  as  to  the 
amount  of  land  in  Wyoming  that  may  ultimately  be  brought  under 
cultivation  ? 

Mr.  Mead.  Yes,  all  the  way  from  5,000,000  to  10,000,000  acres. 

Senator  Jones.  The  estimates  vary  that  much,  do  they  t 

Mr.  Mead.  Yes. 

Senator  Jones.  You  are  not  prepared  to  say  which  is  the  nearest 
correct,  the  5,000,000  or  the  10,000,000  ? 

Mr.  Mead.  I  would  not  want  to  state  unless  with  modifications.  I 
have  stated  that  in  my  report. 
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STATEMENT  OF  M.  C.  BEOWK,  OF  LAEAMIE  CITY. 

The  Chairman.  Do  you  know  the  character  of  the  crops  that  may  be 
X^roduced  in  the  Laramie  Valley  ? 

Mr.  Brown.  Yes. 

The  Chairman.  Please  state  them. 

Mr.  Brown.  All  of  the  hardier  cereals  and  vegetables,  and  with  per- 
fect success.  They  grow  abundantly.  I  think  that  the  best  quality  of 
barley  that  I  have  ever  seen  in  my  life  I  saw  grow  near  Laramie  City, 
on  the  plains;  also  as  fine  oats  as  have  ever  been  grown  in  any  country 
on  earth. 

The  Chairman.  Is  that  regular  ?    Are  the  crops  reliable  f 

Mr.  Brown.  Every  year  when  there  is  sufficient  water. 

The  Chairman.  There  is  no  other  difficulty  than  want  of  water! 

Mr.  Brown.  No. 

The  Chairman.  The  altitude  and  frost  do  not  affect  them! 

Mr.  Brown.  I  have  never  known  frost  to  affect  grain  or  the  hardier 
vegetables. 

The  Chairman.  It  is  too  high  to  raise  com  ? 

Mr.  Brown.  Yes ;  corn  has  been  grown  there,  but  not  with  success. 

The  Chairman.  What  is  regarded  as  a  good  crop  of  wheat,  barley, 
and  oats! 

Mr.  Brown.  From  30  to  40  bushels  an  acre  of  wheat;  from  30  to  50 
bushels  of  oats  to  the  acre. 

Senator  Jones.  Is  that  an  average  crop  year  after  year! 

Mr.  Brown.  Yes. 

Senator  Jones.  The  average  over  the  entire  country  and  for  a  num- 
ber of  years ! 

Mr.  Brown.  The  extent  of  farming  in  that  country  is  limited ;  the 
people  have  never  indulged  in  that  business  to  any  great  extent,  be- 
cause they  have  never  had  water  sufficient  to  irrigate  their  crops. 

Senator  Jones.  I  understand  that;  what  I  mean,  are  your  estimates 
the  general  average  over  the  country  that  is  irrigated  for  a  series  of 
years! 

Mr.  Brown.  Yes. 

The  Chairman.  Do  you  raise  good  potatoes  there  ! 

Mr.  Brown.  Yes ;  as  good  as  grow  anywhere  on  the  earth,  and  in 
large  quantities. 

The  Chairman.  You  have  lived  there  sometime  ! 

Mr.  Brown.  Twenty  years. 

The  Chairman.  Have  ybu  observed  the  flow  of  water  in  the  streams! 

Mr.  Brown.  Somewhat.  I  am  not  very  familiar  with  the  flow  of 
water,  but  have  visited  the  streams  frequently  through  the  year  and 
know  something  of  them. 

The  Chairman.  Do  they  have  considerable  floods! 

Mr.  Brown.  Yes.  In  the  early  spring,  say  from  the  middle  of  April, 
the  water  begins  to  flow  in  considerable  quantities,  increasing  from 
week  to  week  until  July.  I  think  it  reaches  its  height  in  the  early  part 
of  July. 

The  Chairman.  What  is  the  irrigation  season  ! 

Mr.  Brown.  From  the  1st  of  June  on. 

The  Chairman.  To  how  late  a  period  ! 

Mr.  Brown.  Up  to  about  the  middle  or  last  of  July. 

The  Chairman.  And  you  want  irrigation  during  that  time! 

Mr.  B.R0WN.  Yes.    In  some  years  they  need  to  irrigate  in  May. 
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The  Chairman.  Not  to  exceed  sixty  days,  then? 

Mr.  Brown.  From  sixty  to  ninety  days. 

Senator  Jones.  At  what  time  do  you  harvest  your  wheat  there? 

Mr.  Brown.  In  August  and  September,  usually. 

Senator  Jones.  Tou  have  no  trouble  with  early  frost? 

Mr.  Brown.  We  have  early  frosts,  but  the  grain  usually  ripens  be- 
fore that;  suflftciently  so  that  the  frost  does  not  harm  it. 

Senator  Jones.  Has  there  been  any  effort  made  to  increase  the  ef&* 
ciency  of  your  streams  by  reservoirs  ? 

Mr.  Brown.  No,  not  to  any  great  extent. 

Senator  Jones.  Has  there  been  any  resort  to  artesian  wells  in  the 
Laramie  Plains  ? 

Mr.  Brown.  Yes,  there  are  quite  a  number  of  artesian  wells,  but  the 
flow  from  such  wells  is  not  large. 

The  Chairman.  Not  large  enough  to  be  of  any  value  for  irrigating 
purposes  ? 

Mr.  Brown.  I  can  not  say  that  it  would  not  be  of  any  value,  but  it 
would  be  of  no  very  considerable  value  unless  the  wells  were  of  greater 
depth  than  any  we  have  made  up  to  this  time. 

Senator  Jones.  Do  you  know  how  deep  they  are,  as  a  rule  ? 

Mr.  Brown.  The  deepest  I  know  of  is  about  1,500  feet. 

Senator  Jones.  Do  you  know  anything  about  the  volume  of  the 
waters  afforded  by  those  wells  ? 

Mr.  Brown.  I  do  not  as  from  measurement.  I  can  say  nothing  about 
that  except  to  say  that  a  number  of  wells  produce  quite  a  stream  of 
water. 

Senator  Jones.  Is  that  water  used  for  irrigating  purposes  ? 

Mr.  Brown.  I  think  in  a  few  instances,  to  a  very  limited  degree.  It 
is  used  for  irrigating  trees,  plants,  and  things  of  that  kind  more  than 
for  any  other  purpose. 

Senator  Jones.  There  is  no  idea  prevailing  there  that  artesian  wells 
can  be  made  a  material  factor  in  the  question  of  irrigation  ? 

Mr.  Brown.  I  think  not. 

The  Chairman.  Do  you  wish  to  make  any  further  suggestion  ? 

Mr.  Brown.  I  want  to  make  this  suggestion  in  answer  to  some  re- 
marks of  Senator  Jones :  If  the  United  States  can  distribute  the  water 
in  such  a  way  as  to  irrigate  these  lands  then  homesteads  are  possible, 
and  I  agree  with  him  that  those  lands  should  be  distributed  among  the 
citizens  of  this  country  as  homes.  But  they  can  not  have  homes  without 
water  on  those  arid  lands.  In  Illinois  and  Iowa  the  lands  were  valuable 
without  irrigation.  Let  the  United  States  make  these  lands,  by  irriga- 
tion, what  the  lands  of  Iowa  are  without  irrigation,  and  we  will  be  satis- 
fied with  the  same  amount  of  land  as  homes  for  our  people. 


STATEMENT  OF  CHARLES  W.  BimDIGE.  OF  SARATOGA. 

The  Chairman.  In  what  part  of  the  Territory  is  Carbon  County  1 

Mr.  BURDIOK.  In  the  southern  portion,  at  the  head  of  the  Platte 
River. 

The  Chairman.  How  far  from  here  ? 

Mr.  BuRDiOK.  One  hundred  and  ninety  miles  west.  I  believe  that  is 
the  distance  by  railroad.    It  is  a  little  shorter  by  the  overland  line. 

The  Chairman.  Is  there  any  irrigation  practiced  in  your  locality  ? 

Mr.  BURDICK.  Yes ;  the  small  streams  are  used  to  the  extent  of  their 
capacity.    The  Platte  is  not  used  to  any  great  extent. 
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The  Chairman.  Is  there  any  water  ruuning  to  waste  in  the  flood 
time  usually  ? 

Mr.  BuRDiCK.  There  is  water  that  runs  to  waste. 

The  Chairman.  Has  any  effort  been  made  to  retain  it  ? 

Mr.  BuRDiCK.  No,  never. 

The  Chairman.  Has  there  been  any  digging  out  of  the  streams  in 
the  mountains  or  hills  above  to  make  them  flow  more  water  f 

Mr.  BuRDiCK.  No. 

The  Chairman.  In  the  Territory  of  Utah  they  have  increased  their 
supply  immensely  by  scraping  out  the  stream  beds  and  thereby  opening 
the  streams.  They  have  not  stored  any  water.  Is  there  opportunity  to 
do  that  in  the  small  streams  that  come  into  the  Platte? 

Mr.  BuRDiCK.  I  do  not  recollect  any  places  where  it  could  be  done. 
Possibly  I  am  not  familiar  enough  with  the  method. 

Senator  Jones.  That  can  only  be  done  where  the  streams  go  back  to 
the  canons.  They  could  go  to  the  canons,  remove  obstructions  there 
and  in  the  stream  beds,  so  as  let  the  water  flow  better. 

Mr.  BuRDiCK.  1  do  not  believe  that  that  would  have  any  material 
effect.  The  only  thing  I  think  of  that  would  have  an  effect  there  would 
be  the  cutting  down  to  bed-rock  and  obtaining  the  water  that  flows  un- 
derneath. 

The  Chairman.  Is  that  one  of  the  things  that  is  done  f 

Mr.  BuRDiCK.  I  do  not  know  that  that  is  done  here,  but  I  think  it 
migbt  be  done.  It  is  a  fact  that  in  low- water  seasons  the  water  sinks 
and  then  rises  in  places ;  then  sinks  again  for  a  mile  or  so,  and  then 
again  rises  to  the  surface. 

The  Chairman.  What  is  the  extent  of  irrigation  in  your  county? 
How  much  ground  is  under  irrigation  ? 

Mr.  BuRDiCK.  I  estimate  that  in  what  we  call  the  Platte  Valley 
there  are  now  probably  200,000  acres  under  ditches.  I  do  not  mean  by 
that  that  it  is  all  irrigated. 

The  Chairman.  How  much  of  that  is  irrigated  and  cultivated  f 

Mr.  BuRDiCK.  Not  over  25,000  acres,  I  think.  That  includes  what 
you  call  hay  land  and  river  bottom. 

The  Chairman.  Is  there  water  for  the  ditches  *? 

Mr.  BuRDiCK.  There  is  water  for  the  ditches,  but  there  would  not  be 
water  enough  in  the  ditches  to  cultivate  and  irrigate  the  land  lying 
below  the  ditches. 

The  Chairman.  Do  the  ditches  come  from  the  small  streams  or 
from  the  Platte  ? 

Mr.  BuRDiCK.  From  the  small  streams  principally.  I  think  all  the 
land  is  cultivated  now  that  can  be  cultivated  by  the  water  that  runs  in 
the  ditches,  unless  we  waste  the  water. 

The  Chairman.  It  is  usually  the  cavse  that  two-thirds  of  the  water  m 
wasted.  You  do  differently  from  most  people  if  you  do  not  waste  it* 
What  kind  of  crops  do  you  raise  there? 

Mr.  BuRDiCK.  Small  grains  and  vegetables.  The  elevation  is  about 
7,000  feet.    I  have  never  noticed  any  effect  of  the  frost  on  our  crops. 

The  Chairman.  Do  you  raise  fair  crops  of  small  grains  ? 

Mr.  BuRDiCK.  Fair ;  ^bout  30  bushels  to  the  acre  of  oats  and  25  of 
wheat. 

Senator  Jones.  How  much  of  potatoes  ? 

Mr.  BuRDiCK.  Thirty-five  bushels  is  the  average,  but  we  raise  them 
very  flue  and  very  large.  The  soil  seems  to  be  partioijilajcly  adapted  to 
potatoes. 

The  Oblairman.  But  your  crop  is  only  35  bushels  t 
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Mr.  BURDIOK.  Only  that.  I  am  giving  yon  the  exact  figures  from 
my  own  experience.  I  do  not  believe  in  exaggerated  figures.  I  have 
raised  all  those  grains  myself. 


STATEMENT  OF  MARK  HOPKINS,  OF  EOGE  SPRINGS. 

The  Chairman.  In  what  part  of  the  Territory  is  Sweetwater  County  ? 

Mr  Hopkins.  In  the  southwestern  part  of  the  Territory  5  it  is  in  what 
is  called  water  district  No.  4, 

The  Chairman.  On  what  stream  do  you  live  ? 

Mr.  Hopkins.  I  live  on  Bitter  Creek. 

The  Chairman.  On  what  part  of  Bitter  Creek  ? 

Mr.  Hopkins.  Within  20  miles  of  the  mouth  of  the  stream. 

The  Chairman.  Is  there  any  cultivation  on  Bitter  Creek  ? 

Mr,  Hopkins.  Very  little ;  in  fact,  none  that  I  know  of. 

The  Chairman.  There  may  be  a  little  up  in  the  mountains  in  the 
springs,  where  the  creek  comes  out  ? 

Mr,  Hopkins.  No,  I  do  not  think  there  is  any  land  in  cultivation  on 
Bitter  Creek  whatever.  The  water  that  would  have  to  be  relied  on  for 
cultivation  in  Sweetwater  County  would  be  on  Greene  Eiver  and  its  trib- 
utaries. 

The  Chairman.  Do  you  know  anything  of  that  river  and  its  tribu- 
taries ? 

Mr.  Hopkins.  Yes,  there  is  plenty  of  water  in  the  river  and  the  land 
seems  to  be  productive. 

The  Chairman.  Have  you  examined  it  ? 

Mr.  Hopkins.  I  have  seen  some  small  gardens. 

The  Chairman.  Is  there  anybody  here  who  is  familiar  with  the  Greene 
Eiver  north  of  the  road  ? 

Mr.  Hopkins.  The  country  is  uninhabited. 

The  Chairman.  Entirely  uninhabited  ? 

Mr.  Hopkins.  Yes. 

The  Chairman.  Have  you  been  over  it  ? 

Mr.  Hopkins.  Yes. 

The  Chairman.  Is  it  fit  for  habitation  ? 

Mr.  Hopkins.  Yes ;  there  is  a  very  nice  valley  about  40  miles  long 
located  between  Sandy  Creek  and  Bitter  Creek,  about  3  to  5  miles  wide 
and  about  40  miles  long. 

The  Chairman.  Can  that  be  irrigated  ? 

Mr,  Hopkins.  I  am  not  prepared  to  say.  It  would  be  a  matter  of 
survey  to  determine  whether  it  could  be  irrigated.  The  waters  of  the 
Sandy,  as  I  understand,  could  be  diverted  into  that  valley,  and  instead 
of  following  the  regular  course  of  Greene  Eiver  Valley  they  could  be 
flnmed  across  a  sandy  district  there. 

Senator  Jones.  Could  the  water  be  carried  out  of  Greene  Eiver  into 
that  valley  f 

Mr.  Hopkins.  I  think  it  could  be  done,  but  only  a  survey  could  de- 
termine that. 

Director  Powell.  There  would  be  no  trouble  about  it.  Itcan  be 
done.    1  have  personally  surveyed  that  country. 

Senator  Jones.  Is  there  any  farming  at  all  in  the  locality  you  live 
iuf 

Mr.  Hopkins.  There  is  some  farming,  though  it  is  not  what  you 
would  call  farming.  There  is  some  grass  grown  by  water  that  they  get 
from  the  springs,  but  nothing  of  any  amount.    It  would  be  a  great  boon 
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to  have  some  farm  lands  in  tlmt  district.    In  other  words,  there  is  a 
home  market  for  productions  of  that  character. 

The  Chairman.  It  is  au  extensive  coal -producing  district  f 

Mr.  Hopkins.  Yes. 


STATEMENT  OF  C.  W.  HOLDEN,  OF  UINTAH  COUNTY. 

The  Chairman.  Where  do  you  reside  f 

Mr.  HoLDEN.  1  reside  on  the  Fontenelle,  in  Uintah  County. 

The  Chairman.  Into  what  stream  does  the  Fontenelle  discharge  its 
waters  ! 

Mr.  HoLDEN.  It  empties  into  Greene  Eiver. 

The  Chairman.  Is  that  country  inhabited  much  ? 

Mr.  HoLDEN.  Yes. 

The  Chairman.  Are  there  farmers  there  ? 

Mr.  HoLDEN.  Yes. 

The  Chairman.  Is  there  much  irrigation  there  ? 

Mr.  HoLDEN.  Yes. 

The  Chairman.  What  amount  of  land  is  under  irrigation  in  Uintah 
County  ? 

Mr.  HoLDEN.  I  have  a  statement  here  prepared  under  the  auspices  of 
the  board  of  county  commissioners  of  that  county,  bearing  directly  on 
that  question,  furnished  me  for  use  before  this  committee.  I  think  this 
statement  is  more  to  the  point  and  contains  less  that  you  do  not  care  to 
know.    I  would  like  to  read  it. 

The  Chairman.  You  can  read  it  if  is  not  too  lengthy. 

Mr.  HoLDEN.  I  think  it  contains  all  the  information  1  could  give  my- 
self, and  perhaps  much  more. 

The  following  is  the  letter : 

EVANSTON,  Wyc,  September  13, 1889 

Dear  Sir  :  Your  letter  of  the  10th  instant,  addressed  to  I.  C.  Winslow,  chairman 
board  of  county  commissioners,  was  handed  to  me  with  the  request  that  I  should 
furnish  you  with  such  data  as  I  could  gather  regarding  the  number  of  irrigating 
ditches  constructed  in  the  county  of  Uinta,  together  with  the  amount  of  land  beina: 
and  proj)osed  to  be  irrigated  by  water  therefrom.  The  total  claims  for  w^ater  rights 
of  record  is  about  400.  There  has  been  over  65,000  acres  of  land  entered  under  the 
provisions  of  the  desert-land  act ;  about  25,000  acres  under  the  homestead  act;  about 
9,000  acres  under  the  timber-culture  act,  and  over  6,000  acres  pre-emption  cash 
entries.  There  are  valid  pre-emption  tilings  of  record,  covering  about  8,000  acres. 
Besides  the  foregoing,  there  is  a  large  area  of  land  embraced  in  the  grant  to  the  Union 
Pacific  Railway  Company,  a  portion  of  which  is  susceptible  of  irrigation.  There  are 
also  many  settlers  living  upon  unsurveyed  lands,  holding  squatters'  claims. 

In  the  summer  of  1886, 1  measured  one  hundred  and  eight  ditches  in  this  county,  to 
ascertain  their  carrying  capacity.  This  work  was  done  by  order  of  the  board  of 
county  commissioners  under  Territorial  law.  .  I  found  the  aggregate  carrying  capac- 
ity of  said  ditches  to  be  516  cubic  feet  i)er  second  of  time,  being  sufficient  to  UTigate 
about  50,000  acres  of  land. 

A  great  number  of  ditches  have  been  constructed  since  the  date  of  my  official  sur- 
vey, of  which  I  am  unable  to  give  you  reliable  data. 

I  think  it  would  be  safe  to  say,  however,  that  fully  100,000  acres  of  lands  in  this 
county  are  now  covered  by  irrigating  ditches,  but  during  the  present  unprecedented 
dry  season  the  water  supply  has  been  deficient,  and  a  partial  failure  of  crops  has  been 
the  result.  It  is  surprising  how  productive  some  of  our  sage-brush  lands  can  be 
made  by  proper  cultivation  and  irrigation.  I  will  cite  the  case  of  a  small  tract  of  22 
acres  adjoining  our  town  site,  owned  by  A.  V.  Quinn.  This  tract  has  been  carefully 
prepared  and  seeded  to  timothy  and  alfalfa,  and  thoroughly  irrigated  ;  two  crops  of 
hay  have  been  harvested  therefrom  the  present  season,  the  first  crop  yielding  about 
3  tons  per  acre,  and  the  second  crop  2  tons  per  acre.     The  hay  is  worth  $15  per  ton. 

There  are  many  available  sites  for  reservoirs  for  the  storage  of  water  to  be  used 
during  the  latter  part  of  the  irrigation  season  when  the  natural  (low  in  the  streams 
become  deficient. 
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In  my  judgment  these  storage  reservoirs  should  be  located  as  near  the  head  of  the 
natural  stream  as  practicable.  Using  small  valleys  for  reservoirs  at  points  where  the 
fall  in  the  stream  is  but  slight,  by  the  erection  of  dams  of  moderate  height,  storage 
room  can  bo  made  for  large  bodies  of  water. 

I  know  of  one  point  on  BearUiver  where  it  is  practicable  to  construct  a  dam  not 
exceeding  25  feet  in  height  at  a  cost  of  less  than  $5,000,  where  storage  room  can  be 
obtained  for  over  800,000,000  cubic  feet  of  water,  not  interfering  with  any  vested 
rights.  Doubtless  suitable  sites  for  reservoirs  can  be  found  upon  the  most  of  the 
large  natural  streams  of  our  county. 

As  to  the  amount  of  land  within  our  county  which  would  or  could  be  made  suscep- 
tible of  irrigation  by  additional  water  supply,  it  is  a  question  that  can  only  be  solved 
by  ascertaining  the  amount  of  water  that  can  be  stored  for  that  purpose. 

With  our  present  and  prospective  water  supply  it  is  probable  that  over  one-half  of 
the  arable  lands  in  our  county  will  ever  be  reclaimed  and  cultivated. 

Wm.  Hinton. 

Mr.  HoLDEN.  Mr.  William  Hinton,  who  signs  that  letter,  was  the 
surveyor  of  the  county  at  the  time  those  ditches  were  surveyed. 

The  Chairman.  What  is  the  character  of  the  crop*  produced  in  that 
county*?  There  is  nothing  said  in  that  statement  about  the  production 
of  wheat. 

Mr.  HoLDEN.  The  altitude  of  that  county  has  rather  been  considered 
too  great  to  make  grain-growing  a  profitable  branch  of  farming,  and  for 
that  reason  not  a  great  deal  of  grain  has  been  sown  as  compared  with 
the  vast  amount  of  ground  used  for  meadow-land. 

The  Chaibman.  Has  the  experiment  been  tried? 

Mr.  HoLDEN.  Yes.  On  the  Fontenelle,  last  year  for  the  first  time,  a 
neighbor  of  mine  raised  about  30  acres  of  oats.  I  have  lived  the  greater 
part  of  my  life  in  the  State  of  Illinois,  and  I  can  safely  say  I  never  saw 
a  better  crop  of  oats  in  Illinois  than  was  grown  there.  As  a  result, 
there  was  about  100  acres  put  out  on  the  Fontenelle  this  present  season. 

Director  Powell.  Whereabouts  on  the  Fontenelle  is  that? 

Mr.  HoLDEN.  The  Fontenelle  is  only  settled  up  from  the  mouth  about 
12  miles.  There  is  a  caiion  in  the  foot-hills,  and  this  settlement  is  all 
below  the  foot-hills.  The  creek  is  fenced  for  about  12  miles.  The  ranches 
average  in  width  from  a  half  a  mile  to  a  mile  wide,  and  those  lands  are 
nearly  all  of  them  under  irrigation.  It  was  estimated  last  year  that 
there  was  in  the  neighborhood  of  1,500  tons  of  hay  raised  on  that  creek. 

Senator  Jones.  The  land  under  cultivation  is  devoted  mostly  to  hay  ? 

Mr.  HoLDEN.  Yes ;  but,  as  I  say,  there  were  about  100  acres  of 
wheat  this  year,  and  it  turned  out  all  right.  I  put  out  about  12  acres 
myself,  and  part  of  that  was  upon  sage-brush  land.  We  worked  off 
that  sage-brush  with  a  machine  moved  by  ten  horses,  and  after  break- 
ing and  tearing  down  the  sage-brush  and  grease-wood  the  ground  was 
then,  without  plowing,  sowed  with  timothy  and  red-top.  For  that  rea- 
son 1  did  not  plow  it.  Upon  that  ground  I  am  thoroughly  satisfied 
that  I  had  about  2  tons  of  feed  to  the  acre,  grass  and  oats.  The  oats 
did  not  come  up  regularly.  There  would  be  spots  that  would  be  as  nice 
as  any  place  in  the  world,  but  there  were  vacant  spaces  also.  If  all 
was  like  the  grown  spaces  there  would  be,  I  thiuK,  50  bushels  to  the 
acre. 

The  Chairman.  The  small  grains  can  then  be  raised  in  that  county? 

Mr.  HoLDEN.  Yes ;  and  on  the  Bear  Eiver  there  is  a  great  deal  of 
oats,  barley,  and  wheat  raised. 

The  Chairman.  At  about  what  altitude  ? 

Mr.  HoLDEN.  I  think  between  6,000  and  7,000  feet,  from  Evanston 
down  to  Cokeville,  where  the  stream  goes  down  into  Idaho. 

The  Chairman.  Is  there  anything  further  you  wish  to  say  ? 

Mr.  HoLDEN.  There  is  a  point  that  perhaps  I  might  mention.    At 
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the  upper  end  of  tbis  cauon  (I  speak  of  the  foot-hills)  a  reservoir  might 
be  constructed  at  a  small  cost,  and  au  immense  body  of  water  might 
be  stored.  There  is  a  basin  4  or  5  miles  wide  and  10  or  12  miles  long, 
and  a  reservoir  there  would  not  interfere  with  any  vested  rights. 


STAMEMENT  OF  JOHN  W.  HOTT,  OF  LAEAHIE. 

The  Chairman.  Will  you  be  good  enough  to  give  the  committee  any 
facts  in  your  possession  that  will  be  of  interest  in  connection  with  the 
inquiry  on  which  we  are  engaged  ? 

Mr.  HoYT.  I  may  not  be  in  possession  of  the  exact  facts  which  you  de- 
sire. 

The  Chairman.  Have  you  observed  that  crops  can  be  raised  on  the 
Laramie  Plains'? 

Mr.  HoYT.  Yes. 

The  Chairman.  Tell  us  what  you  know  about  that. 

Mr.  HoYT.  I  simply  know  that  the  experiment  has  been  made  of  pro- 
ducing the  different  cereals,  wheat,  rye,  oats,  and  barley.  The  work  was 
begun  five  years  ago  and  proved  successful ;  in  some  places  even  with- 
out irrigation.  I  presented  more  than  five  years  ago,  at  the  exposition 
at  Denver,  specimens  of  grains  grown  on  the  bottom  lauds  just  outside 
of  Laramie  City  by  Mr.  Fee.  That  was  a  very  large  production  of  those 
grains.  The  experiment  was  not  a  large  one,  covering  only  perhaps  10 
or  20  acres,  but  it  was  very  satisfactory. 

The  Chairman.  Has  it  been  tried  elsewhere  in  that  valley  ? 

Mr.  HoYT.  Yes,  it  has  been  tried  elsewhere. 

The  Chairman.  How  is  it  with  the  vegetable  crops? 

Mr.  Hoyt.  It  is  always  successful.  Potatoes  are  grown  in  the  garden 
plats  of  the  city  of  Laramie.  The  product  is  very  fine  and  the  yield 
very  large. 

The  Chairman.  Have  you  observed  the  flood  waters  of  the  Laramie 
that  run  to  waste;  are  they  large  or  not! 

Mr.  Hoyt.  There  is  a  large  amount  of  water  in  the  spring  season. 

The  Chairman.  A  good  deal  of  snow  falls  upon  the  mountains  f 

Mr.  Hoyt.  Yes ;  the  streams  have  their  sources  in  the  Medicine  Bow 
Eange,  and  the  streams  very  often  are  flooded  and  overflow  at  the 
banks,  so  that  a  very  large  amount  of  water  could  be  saved  at  that  sea- 
son of  the  year  that  now  goes  to  waste.  If  that  could  be  stored  (and 
there  are  natural  basins  in  which  it  could  be  stored)  the  waters  of  the 
Big  Laramie  would  be  able,  from  a  reservoir  supply,  to  irrigate  a  large 
body  of  land.  There  are  about  200,000  acres  of  beautiful  land  lying 
between  the  Big  and  Little  Laramie  liivers,  very  rich,  productive  soil, 
which  would  produce  very  handsome  crops  of  nearly  every  sort  except 
Indian  corn,  if  watered.  There  is  already  a  ditch  there  taking  some 
of  the  water  of  the  Laramie,  but  there  is  a  large  quantity  of  water  still 
in  reserve,  and  there  are  natural  basins  in  which  the  surplus  could  be 
stored  when  not  needed. 

The  Chairman.  Then,  according  to  your  observation,  the  Laramie 
Plains  make  a  fair  agricultural  country  ? 

Mr.  Hoyt.  I  have  no  question  as  to  the  possibility  of  producing  fine 
crops  there. 

Senator  Jones.  AVhat  yield  of  crops  do  you  get  per  acre  ? 

Mr.  Hoyt.  The  specimens  that  I  saw  must  have  yielded  40  bushels 
to  the  acre,  and  they  have  claimed  50  bushels,  I  think,  of  wheat.  Oats 
were  produced  in  very  large  yields. 
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Senator  Jones.  Have  you  seen  one  crop  of  wheat  grown  f 

Mr.  HoYT.  I  have  seen  patches  of  wheat  in  a  number  of  places. 

Senator  Jones.  Is  wheat  grown  to  any  considerable  extent  there  ? 

Mr.  HoYT.  No ;  none  of  those  crops,  I  ought  to  say,  are  grown  to  any 
considerable  extent  as  yet.  The  water  supply  has  not  been  sufficient 
and  the  persons  who  own  the  lands  and  would  be  encouraged  under 
favorable  conditions  to  commence  the  cultivation  of  crops  have  been 
delaying  on  account  of  the  condition  of  the  water  supply. 

Senator  Jones.  TWiat  is  the  yield  of  potatoes  to  the  acre? 

Mr.  HoYT.  I  hear  extravagant  accounts.  I  may  not  be  able  to  fur- 
nish exact  data  on  that  subject,  but  I  hear  of  300  and  400  bushels  to 
the  acre.    No  finer  potatoes  have  ever  been  seen,  I  think. 

The  Chairman.  Is  there  anything  further  that  you  wish  to  say  ? 

Mr.  HoYT.  I  do  not  know  that  there  is.  The  vegetable  crop,  I  ought 
to  say,  is  very  remarkable.  The  root  crops  are  very  fine.  There  is  a 
beginning  also  in  the  cultivation  of  small  fruits  and  even  with  apples, 
so  that  many  of  our  people  are  beginning  to  think  of  planting  fruits.  I 
am  speaking  of  the  Laramie  Plains  especially. 


STATEMENT  OF  H.  A.  GOFFEEN,  OF  SHERIDAN. 

The  Chairman.  In  what  part  of  the  Territory  is  that  ? 

Mr.  CoffeEN.  It  is  in  the  central- north  part. 

The  Chairman.  On  what  stream  ! 

Mr.  CoFFEEN.  At  the  head  of  the  Town  Eiver  and  branches  of  the 
Poudre  Kiver. 

The  Chairman.  Into  what  streams  do  Town  Kiver  and  Poudre  Eiver 
discharge  their  waters  ? 

Mr.  CoFFEEN.  Into  the  Yellowstone,  I  believe,  in  Montana.  We  are 
next  to  the  line  thereof  on  the  north  of  this  Territory. 

The  Chairman.  Will  you  describe  the  county  in  which  you  live? 

Mr.  CoFFEEN.  The  character  of  the  soil  is  surprisingly  rich  under 
irrigation,  as  compared  with  the  land  in  Illinois  and  Indiana,  where  I 
have  formerly  lived.  The  surface  is  undulating,  so  that  the  farms  are 
mostly  in  valleys  on  the  small  streams,  but  the  table  lands  on  the  hill- 
sides are  equally  fertile  when  irrigated. 

The  Chairman.  And  they  are  not  too  precipitous  to  be  cultivated  ? 

Mr.  CoFFEEN.  Not  in  many  parts.  In  some  places  they  would  be  too 
precipitous  to  be  cultivated. 

The  Chairman.  You  say  the  soil  is  rich ;  what  crops  do  people  raise 
there  f 

Mr.  CoFFEEN.  We  are  raising  grains  of  the  usual  kinds,  vegetables 
of  high  quality  and  in  great  abuQdance;  also  fruits.  I  wish  to  refer 
particularly  to  fruits.  Wheat,  oats,  and  barley  are  raised  there  by 
many  farmers  who  have  settled  there.  Our  region  is  known  in  this 
Territory  as  a  specially  fine  agricultural  country.  Corn  is  being  raised 
now  sufficient  to  supply  almost  all  home  needs  for  fattening  pork.  The 
increase  of  the  growth  of  corn  is  doubling.  Five  years  ago  they 
scarcely  knew  that  they  could  raise  corn.  I  have  heard  people  in  the 
northern  part  of  the  county  stating  that  they  raised  60  to  80  bushels 
to  the  acre.  It  was  rather  astonishing,  but  I  know  the  gentlemen  and 
1  think  they  are  correct.  Fifty  to  63  bushels  to  the  acre  of  wheat  is 
accounted  an  average.  Of  barley  I  can  not  speak  as  to  the  average. 
Oats  average  45  to  50  bushels  to  the  acre,  but  there  have  been  100 
bushels  to  the  acre  raised  there  in  many  instances.    On  Prairie  Dog 
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Creek  and  some  of  the  other  smaller  streams  the  average  has  been 
well  np  to  80  and  75  bushels  to  the  acre. 

The  Chairman.  Do  you  raise  potatoes  ? 

Mr.  CoFFKEN.  Yes. 

The  Chairman.  What  is  a  good  crop  of  oats  ? 

Mr.  COPFEEN.  1  fear  1  may  not  be  able  to  state  precisely  the  aver- 
age, but  they  have  been  as  much  as  any  crops  I  have  known  in  the 
country.  ^ 

The  Chairman,  llow  is  it  as  to  fruits  ? 

Mr.  CoFFEEN.  Our  farmers  have  been  experimenting  on  fruits  for  a 
few  years,  and  they  find  they  can  raise  strawberries  and  raspberries. 
1  am  a  little  doubtful  about  blackberries.  As  to  apples,  at  our  agricult- 
ural fair  last  year  one  of  my  neighbors  exhibited  a  half  bushel  or 
more  of  very  line  varieties,  such  as  the  Duchess,  the  Oldenburg,  and 
others, — good  sized  apples.  This  year  there  will  be  many  farms  where 
they  will  have  from  1  to  0  and  more  bushels  on  very  small  places. 

The  Chairman.  What  do  you  say  of  the  quantity  of  land  suscepti- 
ble of  irrigation  in  your  county  ? 

Mr.  Coffeen.  I  do  not  ieel  competent  to  state  that  with  any  degree 
of  correctness.  We  hav^  probably  50,000  acres  of  land  now  under  irri- 
gation, much  of  it,  however,  in  grasses. 

The  Chairman.  You  have  as  much  as  that  under  actual  irrigation! 

Mr.  Coffeen.  I  think  we  have.  And  we  have  probably  300,000  or 
400,000  acres  of  land  that  can  be  irrigated  with  great  profit. 

The  Chairman.  Have  you  a  water  supply  for  this  amount  of  land  ? 

Mr.  Coffeen.  Kot  without  storage. 

The  Chairma^n.  But  with  storage,  have  you! 

Mr.  Coffeen.  With  storage,  I  believe  we  have  an  abundant  water 
supply  for  that. 

The  Chairman.  How  many  acres  f 

Mr.  Coffeen.  I  wish  to  give  that  with  many  degrees  of  allowance; 
300,000  or  400,000  acres  is  what  I  have  estimated. 

The  Chairman.  What  is  the  character  of  the  streams  vou  have  in 
your  county;  are  they  large  and  numerous  or  otherwise! 

Mr.  Coffeen.  they  are  numerous,  and  tire  small  streams,  rushing 
down  from  the  mountains. 

The  Chairman.  From  what  range  of  mountains  do  they  come  ! 

Mr.  Coffeen.  From  the  Big  Horn  Mountains.  That  is  the  first  range, 
from  which  the  snows  melt  away  in  May,  generally.  Then  there  is  the 
back  range,  ol' which  Cloud's  Peak  would  be  a  representative,  from  which 
the  snows  melt  away  cliielly  in  June,  but  not  entirely  during  the  whole 
year.     The  snows  remain  in  part  during  the  whole  year. 


STATEMENT  OF  CHARLES  H.  BURRITT,  OF  BUFFALO. 

The  Chairman.  In  what  part  of  the  Territory  is  Buffalo  ? 
Mr.  BuRKiTT.  In  the  northern  portion,  in  the  Poudre  River  drainage 
basin. 

The  Chairman.  What  have  you  to  say  of  that  county  in  regard  to 
irrigation  ? 

Mr.  BuRRiTT.  I  can  not  give  you  any  statistics  of  any  value  in  ref- 
erence to  Johnson  County  alone.     Johnson  and  Sheridan  Counties,  as 
the  drainage  map  of  Wyoming  on  the  wall  shows,  are  all  in  one  drain- 
a^e  basin.    During  the  last  three  years,  as  secretary  of  the  North 
Wyoming  Fair  Association  tmiV  ^Qexvit^Tx  o^  WiVi  \wiVDi^va.t\ou  Board 
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for  .that  part  of  the  Territory,  I  have  prepared  careful  statistics  on  that 
drainagje  basin. 

The  Chairman.  Showing  what  ? 

Mr,  Buruitt.  Showing  the  number  of  acres  under  ditch,  the  num- 
ber of  ditches,  and  the  number  of  acres  irrigated,  the  number  of  acres 
graded,  the  amount  of  crops  raised,  etc. 

The  Chairman.  And  the  amount  of  land  susceptible  of  irrigation  ? 

Mr.  BuRRiTT.  Yea. 

The  Chairman.  Have  you  anything  in  the  form  of  a  written  docu- 
iiieut  ? 

Mr.  BuRRiTT.  I  have  a  part  of  my  immigration  report. 

The  Chairman,  Does  it  cover  the  whole  Territory? 

Mr.  BuRRiTT.  It  covers  all  of  Johnson  and  Sheridan  Counties  both 
east  and  west  of  the  Big  Horn  Mountains.  That  west  of  the  Big  Horn 
is  iu  the  drainage  basin  of  the  Big  Horn,  but  there  is  but  a  very  small 
portion  of  that  territory  cultivated  as  yet. 

The  Chairman.  Will  you  file  your  report  ? 

Mr.  BuRRiTT.  Yes. 

The  Chairman.  I  would  like  to  have  you  speak  of  the  Big  Horn 
country  if  you  are  familiar  with  it. 

Mr.  BuRRiTT.  I  am  not  so  familiar  with  it  as  with  the  eastern  side  of 
the  range. 

The  Chairman.  Make  to  the  committee  such  statement  about  it  as 
will  be  useful  to  them. 

Mr.  BURRITT.  As  to  the  eastern  side  of  the  range,  the  creeks  or  prin- 
cipal streams,  which  are  all  forks,  centerabout  Cloud's  Peak.  It  is  the 
highest  point  of  the  Big  Horn  range  of  mountains.  That  range  is  a 
very  wide  and  big  range  at  the  top.  Around  Cloud's  Peak  are  a  series 
of  lakes  from  which  all  the  streams  coming  down  on  the  Big  Horn  and 
the  Poudre  River  have  their  source.  There  is  a  large  range  of  those 
mountains.  Some  of  them  are  so  arranged  as  that  they  could  be  used 
for  storage  reservoirs  with  very  little  expense.  There  are  already  four 
ditches  taken  from  those  lakes  by  private  enterprise  and  dropped  over 
into  various  branches  of  the  "  Clear  Fork  of  Poudre  liiver,"  or  "  Clear 
Creek,"  as  it  is  called.  By  small  expenditure  a  considerable  number  of 
acres  of  land  could  be  irrigated  in  addition  to  what  is  already  irrigated 
ill  the  two  counties  on  the  east  side  of  the  range.  The  same  is  true  of 
the  west  side  of  the  range.  The  rivers  that  run  into  the  Big  Horn  prac- 
tically head  in  those  lakes. 

The  Chairman.  Have  you  ever  made  an  estimate  of  the  land  that 
could  be  irrigated  in  the  two  counties  by  storing  water  If 

Mr.  BuRRiTT.  In  the  two  counties  there  are  6,200,000  acres.  By  pre- 
serving the  water  I  have  no  doubt  that  it  could  be  increased  at  least 
five  times  what  it  is  at  present.  There  are  about  450,000  acres  at 
present  under  irrigating  ditches. 

The  Chairman.  Is  there  water  enough  to  supply  that  450,000  acres  1 

Mr.  BURRITT.  There  is,  in  an  ordinarv  season.  There  has  not  been 
this  season,  on  account  of  the  light  fall  of  snow  last  winter. 

The  Chairman.  Can  it  be  increased  to  that  by  conserving  the  water  1? 

Mr.  BuRRiTT.  The  present  water  supply,  if  properly  distributed, 
would  irrigate  at  least  640,000  acres.  I  think  that  by  the  construction 
of  storage  reservoirs  in  the  Big  Horn  and  preserving  the  waters, 
2,000,000  or  2,500,000  acres  can  be  irrigated,  counting  both  sides  of  the 
range  in  Johnson  and  Sheridan  Counties. 

The  Chairman.  What  do  you  say  in  regard  to  the  character  of  the 
soil? 
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Mr.  BuRRiTT.  On  the  east  side  of  the  range  it  is  a  black  sandy  loam, 
very  rich.  On  the  western  side  of  the  range  it  is  principally  a  red  gyp- 
sum soil,  very  deceptive  to  look  at,  but  very  rich  in  the  production  of 
crops,  being  mixed  with  the  loam. 

Senator  Jones.  There  are  45,000  acres  under  ditch  you  sayf 

Mr.  BuRRiTT.  Yes. 

Senator  Jones.  IIow  much  is  irrigated? 

Mr.  BuRRiTT.  That  is  all  under  ditch  and  between  300,000  and  350,000 
acres  are  already  i)ractically  irrigated.  The  other  portion — 100,000,— 
is  not  yet  fully  reclaimed.  It  is  mostly  the  second  or  third  bench  or 
mesa  land. 

The  Chairman.  Do  you  know  what  proportion  of  the  300,000  acres 
under  irrigation  is  in  grass  and  how  much  in  other  crops  ? 

Mr.  BuRRiTT.  I  have  the  exact  figures  for  it.  In  1887  there  were 
l,7li9  acres  cropped  to  wheat;  7,816  cropped  to  oats.  The  amount 
cropped  to  barley  was  quite  small — perhaps  not  over  150  or  200  acres. 
The  oat  and  wheat  portion  has  been  increased  very  nearly  if  not  qaite 
100  per  cent,  since  that  time.  The  barley  area  has  probably  been  in- 
creased to  1,000  acres.  About  one-half  the  balance  of  the  land  was, 
in  1887,  cropped  to  hay.  That  has  been  increased  to  about  75  per 
cent.,  owing  to  the  lack  of  facilities  for  getting  the  products  out  of  the 
country  on  account  of  the  long  distances  from  the  railroads.  The  people 
have  complied  with  the  law,  so  far  as  is  necessary,  by  the  reclamationof 
the  land,  but  have  not  expended  much  beyond,  because  they  have  DOt 
the  opportunity  to  market  the  product.  This  is  a  short  statement  from 
my  report. 

The  Chairman.  Have  you  your  report  complete  ? 

Mr.  BuRRiTT.  I  have  it  here. 

The  Chairman.  Can  you  furnish  a  copy  of  it  to  the  committee  1 

Mr.  Burritt.  Yes. 

The  Chairman.  You  may  state  the  average  crops  shown  by  it. 

Mr.  Burritt.  The  average  crops  in  Sheridan  and  Johnston  counties 
vary  from  20  to  60  bushels  of  wheat ;  as  high  as  80  bushels  of  wheat 
has  been  raised  to  the  acre,  but  of  course  such  a  crop  as  that  was  under 
particular  cultivation.  The  average  crop  of  wheat  is  about  30  bushels 
to  the  acre.  It  is  a  class  of  wheat  that  grades  in  Minneapolis  and  St 
Paulas  "ANo.l,''  and  makes  a  superior  quality  of  flour.  The  averagecrop 
of  oats  is  50  to  60  bushels  to  the  acre.  On  5  acres  on  Crazy  Woman 
Creek  105  bushels  to  the  acre  were  raised.  On  Prairie-Dog  Creek,  north 
of  Buffalo,  85  bushels  to  the  acre  was  the  crop  of  1887,  on  40  acres  of 
ground.  Barley  was  cultivated  quite  largely  in  the  immediate  vicinity 
of  the  town  in  which  I  live,  and  the  crop  runs  from  40  to  60  bushels  to 
the  acre.  The  average  is  higher  than  the  medium  between  those  two.  A 
common  crop  of  potatoes  is  200  bushel  to  the  acre.  A  not  extraordi- 
nary crop  is  300  bushels,  and  on  one  tractof  land  near  the  city  of  Buffalo 
650  bushels  were  raised  on  one  acre  which  had  been  sage-brush  and  grease- 
woodland.  I  saw  it  cleared  myself  andknewwhatitwas.  Cornwasaboat 
as  stated  by  Mr.  Coffin.  In  the  northern  Wyoming  fair  we  had  five 
specimens  raised  in  five  dfferent  parts  of  Johnston  and  Sheridan 
counties  of  pieces  of  corn.  The  fair  was  held  on  the  7th  and  8th  days 
of  September.  All  small  fruits  are  easily  cultivated.  I  do  not  think 
that  the  apple  cultivation  of  Johnston  and  Sheridan  counties,  except  in 
favored  localities,  will  be  a  success ;  the  winters  freezing  out  the  trees. 
I  am  not,  however,  as  competent  a  judge  of  that  as  I  am  of  other  thiugs. 
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STATEMENT  OF  NOYES  BALDWIN,  OF  LANDER. 

le  Chairman.  In  what  part  of  the  Territory  is  Fremont  County  f 

r.  Baldwin.  In  the  northwestern  portion.    The  northern  boundary 

ur  county  is  Montana.    It  embraces  the  headwaters  of  the  Big 

n  Eiver. 

lie  Chairman.  Have  you  a  map  of  that  county  ? 

r.  Baldwin.  I  have  a  map,  of  a  portion  of  it. 

lie  Chairman.  How  is  it  marked? 

r.  Baldwin.  It  is  marked  "  Plat  of  Popo  Agie  Kiver  and  tributa- 

^    The  most  thickly  settled  portion  of  the  county  is  the  vicinity  of 

der. 

[le  Chairman.  Is  Lander  your  county  seat ! 

r.  Baldwin.  Yes. 

tie  Chairman.  What  streams  run  through  your  county  ? 

r.  Baldwin.  The  Popo  Agie,  the  Big  Wind  River,  and  the  Little 

id  Biver,  which,  after  it  passes  through  the  canon  in  the  Big  Horn 

je,  is  then  called  the  Big  Horn  River.     It  has  many  tributaries. 

ie  Chairman.  Hav^  you  irrigation  in  your  county  *? 

r.  Baldwin.  We  have  108,000  acres  under  ditch  now,  in  this  sec- 

.    Then  there  is  a  considerable  portion  north  that  I  know  very  little 

It. 

le  Chairman.  How  much  of  the  land  under  ditch  is  actually  culti- 

d? 

r  Baldwin.  Probably  50,000  or  60,000  acres. 

le  Chairman.  What  is  the  character  of  the  crops  raised  there  ? 

r.  Baldwin.  All  the  small  grains  and  vegetables  grown  in  other 

ions  of  our  Territory.    The  vegetable  crop  is  a  very  productive  crop. 

le  Chairman.  What  is  about  the  altitude  of  that  valley  1 

r.  Baldwin.  About  5,500  feet. 

le  Chairman.   That  is  about  the  average  altitude  of  the  valley 

ion  of  it? 

r.  Baldwin.  Yes. 

16  Chairman.  All  the  small  grains  and  vegetables  are  raised  there  1 

r.  Baldwin.  Yes. 

lie  Chairman.  What  is  the  character  of  the  soil  1 

r.  Baldwin.  Excellent.    The  bottom  land  is  loan»  and  the  bench 

8  are  sandy  and  gravely  soil. 

le  Chairman.  Have  you  a  water  supply  to  irrigate  all  the  108,000 

s  under  ditches  ? 

r.  Baldwin.  Yes,  we  have  an  ample  supply  of  water. 

le  Chairman.  What  amount  of  land  in  Fremont  County  is  suscep- 

)  of  cultivation  If 

r.  Baldwin.  There  is  a  very  large  portion  of  it.    It  will  be  difficult 

stimate  it  all. 

16  Chairman.  Compared  with  what  is  under  ditch,  how  much  ?    Is 

half  of  it  under  ditch  ? 

r.  Baldwin.  It  is,  in  this  immediate  vicinity  of  Lander ;  but  the 

ity  is  a  very  large  county.    It  embraces  about  two  thousand  square 

8.    The  northern  portion  of  it  I  am  not  very  well  acquainted  with. 

le  Chairman.  Are  the  valleys  large? 

r.  Baldwin.  Yes ;  very  large. 

16  Chairman.  Is  the  water  supply  good  ? 

r.  Baldwin.  It  is  abundant.    The  streams  are  mountain  streams, 

are  fed  from  the  mountains. 
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The  CnAiR3iAN.  Are  there  lakes  there? 

Mr.  Baldwin.  There  are  large  lakes  at  the  heads  of  those  streams. 

The  Chairman.  Furnishing  opportunities  for  storage! 

Mr.  Baldwin.  Yes.  There  are  narrow  canons  from  which  these 
streams  mostly  How. 

The  Chairman.  You  have  no  means  of  actually  estimating  the  extent 
of  country  that  could  be  brought  under  cultivation  f 

Mr.  Baldwin.  No;  but  it  would  amount  to  many  hundred  thousand 
acres. 

Tlie  Chairman.  You  may  add  anything  now  that  yon  desire. 

Mr.  1>ALDWIN.  We  raise  all  manner  of  grasses  here,  such  as  alfalfa, 
timothy,  red-top.  We  raise  two  and  three  crops  of  alfalfa  each  year. 
The  yield  of  wheat  each  year  is  about  40  bushels  to  the  acre,  andaboat 
45  to  50  bushels  of  oats  to  the  acre.  Potatoes  and  everj  kind  of  veg- 
etables grow  to  great  perfection  and  the  yield  is  abundant. 

STATEMENT  OF  ANDREW  GILGHEIST.  OF  CHEYENNE. 

The  Chairman.  What  is  your  occupation? 

Mr.  Gilchrist.  I  am  a  banker,  a  ranchman,  a  cattle-raiser,  and  an 
agriculturist. 

The  Chairman.  Where  do  you  reside? 

Mr.  Gilchrist.  In  Cheyenne. 

The  Chairman.  In  what  portion  of  the  Territory  are  you  pursuing 
agriculture  ? 

Mr.  Gilchrist.  In  Laramie  County. 

The  Chairman.  The  committee  will  be  glad  to  hear  any  statement 
you  may  wish  to  make  in  regard  to  the  water  supply,  the  land  to  be 
irrigated,  and  the  crops  that  can  be  produced  in  Laramie  County. 

Mr.  Gilchrist.  In  the  spring  of  the  year,  when  there  is  a  tlood,  the 
water  from  the  mountains  comes  down,  and  there  is  sufficient  for  about 
a  month  or  six  weeks.  In  that  period  we  get  considerable  water  from 
Dale  Creek,  Crow  Creek,  Pole  Creek,  Horse  Creek,  Bear  Creek,  Sybille 
Creek,  the  Laramie  I^iver,  and  the  Platte. 

The  Chairman.  Are  the  waters  of  the  Platte  exhausted  ? 

Mr.  (iiLCiiRiST.  No;  the  water  of  the  Platte  is  not  exhausted  at  pres- 
ent through  Laramie  County,  for  the  reason  that  it  flows  through  quite 
a  cafion  and  in  a  deep  valley,  and  there  is  very  little  of  the  laud  along 
the  Platte  liiver  in  Laramie  County  that  is  susceptible  of  irrigation. 

The  Chairman.  You  have  to  go  lower  down  on  the  Platte  to  use  these 
waters  '^ 

Mr.  Gilchrist.  Either  lower  down  or  higher  up ;  probably  lower 
down.  Before  it  enters  into  Nebraska  there  are  some  lands  susceptible 
of  irrigation  in  the  Goshen  country. 

The  Chairman.  Is  there  any  opportunity  to  increase  the  water  sap- 
ply  so  as  to  furnish  sufticient  to  irrigate  these  300,000  acres  that  «« 
under  ditch. 

Mr.  Gilchrist.  Yes ;  there  are  good  opportunities  at  the  headof  tb« 
Laramie  Eiver  and  also  at  the  head  of  the  Platte.  I  believe  there  ai* 
good  storage  basins  there  that  could  be  used  to  preserve  the  waters  in 
the  flood  time  and  bring  it  down  to  Laramie  County  to  utilize  oo  the 
land  susceptible  of  irrigation. 

The  Chairman.  Have  any  eflbrts  been  made  to  store  the  water! 

Mr.  Gilchrist.  Kot  any  up  to  this  time,  of  any  consequence. 

The  Chairman.  How  much  land  is  actually  under  cultivation  inLtf*  'J 
amie  County? 

Mr.  Gilchrist.  There  are  about  160,000  acres  actually  irrigated- 


FARMING   IS    SLOWLY    SUPERSEDING   RANCHING.  461 


STATEMENT  OF  DELEGATE  JOSEPH  M.  CAREY,  OF  CHEYENNE. 

The  Chairman.  You  are  the  Delegate  to  Congress  from  this  Terri- 
tory f 

Mr.  Carey.  Yes. 

The  Chairman.  How  long  have  you  resided  in  the  Territory  of  Wy- 
oming ? 

Mr.  Carey.  Twenty  years. 

The  Chairman.  Are  you  familiar  with  its  general  characteristics  as 
to  the  lands  susceptible  of  irrigation,  the  water  to  irrigate  it  with,  and 
the  land  that  is  alreadjMrrigated,  and  what  has  been  done  in  that  line? 

Mr.  Carey.  I  have  a  general  knowlege  of  the  Territory.  Of  course 
I  have  no  statistics  at  hand,  but  tables  have  been  prepared  by  the  Terri- 
torial engineer  showing  the  acreage  under  cultivation,  etc. 

The  Chairman.  He  has  the  acreage  under  ditches,  but  not  the 
amount  cultivated. 

Mr.  Carey.  Owing  to  the  prevailing  business  of  the  Territory  a  very 
large  portion  of  the  land  that  is  irrigated  is  cultivated  for  liay,  espe- 
cially in  sections  of  the  country  where  there  are  no  markets  for  grain. 
A  good  deal  of  time  is  spent  in  cropping  it,  storing  it,  and  baling  for 
the  market,  when  there  is  a  market,  and  feeding  it  to  the  stock  in  the 
winter.  I  can  not  tell  the  acreage  that  is  actually'  plowed  and  culti- 
vated during  the  year.    I  think  Professor  Mead  can  approximate  that. 

Mr.  Mead.  I  could  do  so  with  a  little  time.  I  have  not  prei)ared  that 
for  the  committee  now. 

The  Chairman.  Will  you  send  it  to  the  committee  ? 

Mr.  Mead.  Yes. 

The  Chairman.  The  cattle  industry  is  a  large  industry  in  this  Terri- 
tory. 

.    Mr.  Carey.  Cattle-raising  was,  I  believe,  the  first  business  in  this 
Territory,  with  coal  mining. 

The  Chairman.  You  have  other  mines  besides  coal  mines? 

Mr.  Carey.  We  have  gold  and  some  silver  and  copper  deposits  and 
very  large  iron  deposits. 

The  Chairman.  The  farming,  as  I  understand  you,  in  the  ])ortion  of 
the  Territory  best  adapted  for  farming,  is  remote  from  the  railroads. 

Mr.  Carey.  The  best  country  for  farming  in  this  Territory  (because 
it  18  easy  to  irrigate  it)  is,  I  should  say,  comi)rised  in  Sheridan,  John- 
ston, Fremont,  and  Crook  Counties,  which,  as  you  see,  are  in  the  north- 
eastern portion  of  the  Territory.  Sheridan  is  in  the  northern  part  and 
Johnston  comes  down  toward  the  center.  Fremont  County  is  being 
cultivated  south  of  the  Wind  Kiver  Keservation,  which  you  see  in  the 
outline  of  Greene.  There  is  some  farming  up  north  of  the  reservation 
ou  the  Big  Horn  Eiver. 

The  Chairman.  The  stock-raisers  in  the  Territory  are,  then,  turning 
their  attention  to  cultivating  the  land  and  raising  forage  for  stock  1 

Mr.  Carey.  There  is  a  great  deal  of  forage  raised  by  the  stockmen. 

The  Chairman.  They  have  ceased  to  rely  wholly  on  the  range  for 
their  winter  supply  f 

Mr.  Carey.  There  is  still  a  great  deal  of  range  business  in  the  Terri- 
tory, where  cattle  and  horses  are  kept  without  putting  up  any  ha;y'  what- 
ever. Other  stockmen  put  up  considerable  material  which  they  feed 
to  their  cattle  in  winter.  It  is  becoming  quite  general  in  this  Territory, 
where  men  have  cattle  of  more  than  ordinary  value^  or  cattle  that  hap- 
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peo  to  be  tbin  in  the  fall  of  the  year,  that  they  wish  t^hMI 
tioD  as  that  they  cau  have  their  owa  feed. 

The  Chaieman.  The  cattle  industry  is  growing,  is  iLj... 

Mr.  Caret.  Yes,  very  rapidly.     The  greatest  nnmbef  ut  ^ 
])loyed  for  strict  farmiug,  is,  I  suppose,  in  the  conntien  T  ' 

There  are  a  good  many  people  carrying  on  the  grange  buuuiM 

verse  County  and  Laramie  County  and  Albany  County — iii.«4*IH 
all  the  counties. 

The  Chaikmaii.  Has  any  considerable  attention  bui;u   i-    i.'^" 
storage  of  water  and  increasing  the  water  supply  for  !•■■ ' 
poses  1 

Mr.  Carry.  :N'ot  to  any  great  extent.    I  can  not  aay  tli...    ...  m 

beou  a  great  deal  of  attention  given  to  it,  yet  it  is  c»rri<v' 
extent,  especially  around  this  town.  ^mW 

The  Chairman.  From  what  has  been  done  aronnd  this  •■■■^am 
do  you  say  of  the  opportunities  in  this  Territory  of  increasin;^  v.i:«M 
supply  by  the  various  methods  suggested  for  storage  T  ,^;,Bi 

Mr.  Cabby.  There  is  every  opportunity  for  it.    So  far  as  T  ',  „^^^ 
able  to  see,  nature  has  favored  us  in  that  respeot,  becauaw   ^.^hI 
spaces  where  great  storage  and  great  lake  basius  can  be  lb;:    _a|gg 
small  cost.    Natural  depressions  are  found  where  the  const.  ..^, 
dam  will,  if  placed  across  a  very  narrow  caiion,  mahe  a  very  ' 
in  which  large  quantities  of  water  can  be  acoamulated. 

The  Chairman.  It  was  stated  by  the  Territorial  eugir:-     ^ 
the  amount  of  arable  land  that  can  be  brought  under  cu!^ 
irrigation,  if  the  water  were  stored  reasonably  well,  was  c:. 
from  5,000,000  to  10,000,000  acres  of  laud.    Have  yon  knpy"^|^ 
about  the  estimates  !  '  ^^^ 

Mr.  Cakby.  I  place  every  reliance  upon  Pio&aBOt  MeufV  , -^^^ 
He  is  a  very  conservative  man.  ■  --rf*l 

The  CuAiBMAM.  He  has  given  hiuBelf  0,000,000  aere<>'  '^^t 
latitude. 

Mr.  Carky.  He  is  not  as  liable  to  exaggerate  about 
some  people  who  are  holdiog  up  to  the  world  all  the  tii.  ^. 

wealthoftheTerritoryin  which  welive;  but  I  heard  Mi^or         '~1 
an  estimate  before  the  Committee  oq  the  TerritorieB  of  the  '  „^ 

reseutatives  at  Washington.    He  estimated  that  then-  Tm 

water  precipitated  in  this  territory,  if  it  could  all  be  acr- 
saved,  to  reclaim  about  oue-iifth  of  the  area  of  the  Teri'  ^m 

would  amount  to  12,000,000  or  13,000,000  acres.    From  wl*  ' " 

right  at  this  towu,  as  to  tiie  amount  of  water  that  wee.  « 

a  very  smnll  stream,  I  am  inclined  to  believe  that  Uiuoi  '  - 

overestimated  the  amount  that  may  be  rcclninir'?. 

Mr.  M£AD.  The  qneatioD  "  '■*'■'    "^  -  ">    - 
was  the  opinion  in  tf"      > 

The  Chair*'*'' 
timate  yours*' 

Mr.  Caf' 
most  of  tV--» 
miug,  bftc    • 
ridges  am    • 
ueai:tHj»- 
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STATEMENT  OF  LIONEL  SAETORIS,  OF  LAEAMIE. 

The  Chairman.  Have  you  ever  been  engaged  in  irrigation  in  Albany 
County? 

Mr.  Sartoris.  I  have  been  irrigating  there  for  the  last  six  years. 

Mr.  Chairman.  How  near  Laramie  City  ? 

Mr.  Sartoris.  About  20  miles  west  of  Laramie  City,  on  the  Little 
Laramie  Eiver. 

The  Chairman.  What  crops  do  you  raise  ? 

Mr.  Sartoris.  For  the  last  two  years,  oats,  wheat,  and  a  little  barley. 
We  tried  alfalfa  this  year  for  the  first  time.  Oats  have  been  our  prin- 
cipal crop  there.  Last  year  44  bushels  to  the  acre  was  the  yield.  That 
was  the  first  year  and  we  were  very  short  of  water.  This  year  I  am 
jnst  cutting  oats  (we  have  not  thrashed  out  yet),  but  I  do  not  think  it 
will  be  very  much  better  on  account  of  the  early  frost  we  had  about  a 
week  ago.  In  a  good  year  I  think  we  could  thrash  CO  to  80  bushels  to 
the  acre. 

The  Chairman.  Would  wheat  succeed  here  ? 

Mr.  Sartoris.  Wheat  would  be  an  undoubted  success,  but  of  course, 
people  will  not  grow  what  they  can  not  get  a  market  for. 

The  Chairman.  How  about  barley  ? 

Mr.  Sartoris.  We  grew  such  a  small  piece  last  year  that  we  did 
not  measure  it. 

The  Chairman.  Do  you  grow  potatoes  ! 

Mr.  Sartoris.  About  15  acres  this  year. 

The  Chairman,  How  much  did  you  get  of  those  ? 

Mr.  Sartoris.  I  have  not  measured  them. 

The  Chairman.  Is  the  water  supply  abundant? 

Mr.  Sartoris.  Yes,  when  there  is  plenty  of  snow  in  the  timber.  This 
year  the  water  has  been  somewhat  short. 

The  Chairman.  Does  it  run  to  waste  in  the  flood  season  *? 

Mr.  Sartoris.  Yes ;  because  there  is  hardly  anybody  up  in  the  coun- 
try that  knows  anything  about  how  to  irrigate  the  land  properly.  If  we 
had  people  there  that  understood  irrigation  there  could  be  ten  times  the 
amount  of  land  used  that  is  irrigated  now. 

The  Chairman.  How  much  water  do  they  use  to  irrigate  1 

Mr.  Sartoris.  I  do  not  know  exactly. 

The  Chairman.  They  flood  the  land,  do  they  ? 

Mr.  Sartoris.  Yes. 

The  Chairman.  Have  you  ever  been  engaged  in  irrigation  elsewhere  f 

Mr.  Sartoris.  Ko. 

The  Chairman.  Have  you  any  other  remark  which  you  desire  to 
makeT 

Mr.  Sartoris.  Ko  ;  except  about  the  possibility  of  storing  water  up 
there.  There  are  enormous  facilities  in  that  part  of  the  county  for  mak- 
ing reservoirs.    It  can  easily  be  done. 

The  Chairman.  Is  there  enough  snow  falling  and  enough  precipta- 
tion  generally  to  fill  reservoirs  if  they  were  constructed  ? 

Mr.  Sartoris.  Yes;  except  in  very  exceptional  years  such  as  last 
year,  when  scarcely  any  snow  fell  at  all.  The  soil  there  is  as  good  as 
any  part  of  the  world  I  think.  It  is  a  light  sandy  loam,  composed  chiefly 
of  silica  and  lime^  and  will  grow  anything  you  please  except  corn. 
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STATEMENT  OF  M.  M.  GBANT,  OF  LABAHIE. 

The  Chairman.  We  would  like  to  have  such  information  as  you  pos- 
sess iu  regard  to  irrigation  in  this  Territory,  and  the  opportunities 
for  it. 

Mr.  Grant.  In  Albany  County  I  think  there  could  be  about  4O(),000 
acres  of  land  irrigated  by  ditch  and  by  storage  reservoirs.  I  believe  it 
could  even  be  doubled. 

The  Chairman.  You  think  800,000  acres  could  be  brought  under  cul- 
tivation 1 

Mr.  Grant.  Yes,  by  storage  reservoirs. 

The  Chairman.  Could  suflicient  water,  supply  be  got  for  800,000 
acres  ? 

Mr.  Grant.  I  think  so.  There's  another  thing  I  wanted  to  state  in 
connection  with  that,  which  I  regard  as  being  very  imx)ortant.  That 
is,  the  preservation  of  the  timber  from  forest  fires.  Timber  has  a  greater 
bearing  on  the  preservation  of  water  than  anything  else ;  it  holds  the 
snows.  I  think  I  can  safely  say  that  in  our  couuty  there  has  been  at 
least  twentv  times  as  much  timber  destroyed  by  fire  as  there  has  been 
cut  by  settlers.  Those  fires  are  very  destructive,  and  I  think  should  be 
guarded  against.     I  regard  that  as  being  very  important. 

The  Chairman.  Ilave  you  any  suggestion  to  make  as  to  how  to  ac- 
complish that  ? 

Mr.  Grant.  I  think  there  should  be  timber  reservations  set  aside  in 
these  monntains.  I  think  there  should  be  a  timber  commissioner,  and 
that  he  should  be  vested  with  authorit^^  to  employ  men  to  help  him  to 
suppress  forest  fires  when  they  start  and,  if  possible,  to  compel  the 
people  to  assist  him.  Of  course  they  should  have  proper  compeusation. 
I  believe  that  with  proper  watching  these  fires  if  taken  iu  time  are  easy 
to  stop.  There  are  millions  of  dollars'  worth  of  timber  that  has  been 
destroyed  in  the  Territory.  It  is  a  matter  that  I  think  bears  very 
strongly  on  the  question  of  irrigation. 

The  Chairman.  It  undoubtedly  does. 

Mr.  Grant.  As  to  the  storage  of  water  in  Albany  County.  There  are 
a  great  many  places  where  dams  could  be  placed  for  storing  water,  hi 
fact,  in  nearly  all  of  those  streams  where  they  come  out  of  the  moun^ 
ains  there  are  good  opportunities  for  water  storage.  I  believe  that  the 
area  that  could  be  irrigated  would  be  doubled. 

The  Chairman.  You  think  it  could  be  increased  to  800,000  ? 

Mr.  Grant.  I  think  so. 

The  Chairman.  xVnd  it  is  good  land  for  all  sorts  of  crops,  small 
grains  and  vegetables'? 

Mr.  Grant.  Yes;  especially  for  hay.  There  is  no  place  anywhere  in 
the  world  where  you  can  grow  finer  hay  than  in  that  section.  I  sbouU 
think  from  30,000  to  40,000  tons  of  hay  are  grown  in  that  county.  I 
have  been  over  nearly  all  the  Territory  and  lam  satisfied  from  my  ob- 
servation (and  I  have  lived  here  for  twenty  years)  that  there  could  be 
at  least  5,000,000  acres  of  land  irrigated  without  storage  reservoirs,  and 
I  believe  that  by  storage  reservoirs  that  it  could  be  doubled. 

The  Chairman.  Ten  millions,  you  think,  could  be  irrigated  by  storage 
reservoirs  1 

Mr.  Grant.  Yes. 

The  Chairman.  Mr.  Mead  did  not  make  an  estimate  himself)  bat 
stated  what  the  estimate  of  the  people  was  I 

Mr.  Grant.  Yes. 
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The  Chairman.  Your  estimate  then  is,  that  through  storage,  there 
are  10,000,000  acres  of  land  in  the  Territory  that  can  be  brought  under 
cultivation  ! 

Mr.  Grant.  Yes ;  and  I  think  this  could  be  further  increased  by  bor- 
ing artesian  wells. 

The  Chairman.  That  is  a  new  experiment,  but  probably  might  be 
done  to  some  extent. 

Mr.  Grant.  Yes  j  probably  300,000  or  400,000  acres,  if  the  water 
could  be  had.  It  would  depend  upon  whether  the  water  could  be  had 
or  not. 

STATEMENT  OF  J.  A.  JOHNSTON,  OF  LAEAMIE. 

The  Chairman.  Where  do  you  reside  1 

Mr.  Johnston.  In  Laramie,  Wyo. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Johnston.  It  has  been  for  the  last  twelve  or  fourteen  years  con- 
structing and  oi^erating  irrigation  works. 

The  Chairman.  And  in  what  portions  of  the  Territory  ? 

Mr.  Johnston.  I  have  operated  in  Colorado;  but  for  the  last  five 
years  I  have  been  employed  in  this  Territory. 

The  Chairman.  What  do  you  say  in  regard  to  the  water  supply  for 
irrigation,  the  land  to  be  irrigated,  and  the  result  of  irrigation  in  Wyo- 
ming generally  ? 

Mr.  Johnston.  I  am  not  familiar  with  any  portion  of  it  but  Laramie 
County  and  some  little  in  Albany  County. 

The  Chairman.  State  what  the  opportunities  are  there  ior  obtaining 
water,  and  what  the  land  is  that  is  to  be  irrigated. 

Mr.  Johnston.  That  has  been  covered  pretty  well  by  Mr.  Gilchrist, 
who  has  spoken  before  me.  He  has  stated  the  number  of  streams,  etc. 
The  Laramie  Eiver  is  the  place  where  I  was  operating.  I  constructed 
works  to  reclaim  about  60,000  acres  of  land  about  100  miles  north  from 
here. 

The  Chairman.  Have  you  a  sufficient  supply  of  water  to  irrigate  the 
60,000  acres  ? 

Mr.  Johnston.  In  ordinary  seasons  we  have. 

The  Chairman.  Without  storage  ? 

Mr.  Johnston.  Yes,  in  ordinary  seasons.  The  water  is  taken  out  in 
what  is  known  as  the  Laramie  range.  We  also  get  seepage  from  the 
lower  plains,  after  the  water  has  been  used  there,  and  from  the  small 
streams  that  come  in  from  the  Laramie  range. 

The  Chairman.  What  is  your  opinion  in  regard  to  develoi)ing  more 
water— as  by  storage  and  improvement  of  the  streams'? 

Mr.  Johnston.  It  could  be  greatly  developed,  not  only  by  storing 
the  waters,  but  by  securing  the  waters  that  have  uuder-currents.  My 
observation  has  been  that  most  of  the  streams  are  underlaid  with  bed- 
rock, and  that  by  tapping  the  streams  at  the  bed-rock  we  could  secure 
an  increased  flow  of  water  almost  invariably.  We  have  an  example  of 
that  in  the  water-works  of  this  town.  We  would  be  practically  without 
water  to-day  on  account  of  the  dryness  of  the  season  if  it  were  not  for 
having  applied  that  system.  1  made  some  observations  recently  on  the 
heads  ot  the  North  Platte  and  the  Laramie  Ki vers,  and  I  believe  there  is 
in  that  vicinity  at  high  altitudes  on  the  summits  of  these  ranges  and 
on  the  plateaus  great  facilities  for  storing  water,  immense  facilities  at 
very  slight  expense.  I  have  also  had  some  experience  in  crops  in  this 
county.    I  have  raised  crops  on  these  lands  that  I  speak  of  for  the  last 
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two  or  three  years,  and  bave  demoustrated  to  my  satisfaction  that  they 
will  produce  all  the  cereals — rye,  wheat,  oats,  and  good  corn — ^thatis, 
north  of  here,  at  the  altitude  of  about  4,800  feet.  We  have  raised  there 
from  30  to  60  bushels  of  oats,  30  to  40  bushels  of  wheat;  hsu'ley  we 
have  never  tried,  but  we  have  raised  from  30  to  60  bushels  of  com  of 
good  quality ;  some  of  it  is  on  exhibition  at  the  fair  at  this  present 
time  5  also  potatoes  and  other  vegetables  in  that  vicinity,  which  will 
compare  favorably  with  anything  grown  east  or  west. 


STATEMENT  OF  GOVERNOE  FRANCIS  E.  WARREN. 

The  Chairman.  You  are  the  present  governor  of  this  Territory! 

Mr.  Warren.  Yes. 

The  Chairman.  How  long  have  you  resided  in  the  Territory  t 

Mr.  Warren.  Nearly  twenty-two  years. 

The  Chairman.  Have  you  directed  your  attention  to  agriculture  by 
nienns  of  irrigation  ? 

Mr.  Warren.  To  some  extent,  yes. 

The  Chairman.  You  have  heard  the  statements  made  here  this  even- 
ing. The  committee  would  be  glad  to  have  from  you  any  statement 
that  you  think  would  be  useful  in  the  inquiry  that  it  is  making  on  this 
subject. 

Mr.  Warren.  My  observation  of  the  Territory  of  Wyoming  has  been 
that  while  there  is  a  great  deal  of  land  under  irrigation  and  the  snialler 
streams  and  valleys  have  been  quite  generally  utilized,  yet  as  a  matter 
of  fact  the  Territory  has  been  scarcely  scratched  as  to  the  possibilities 
that  may  result  from  a  system  of  irrigation  which  would  provide  for  the 
use  of  the  waters  that  rise  within  the  boundaries  of  the  Territory.  And 
when  I  speak  of  using  the  waters  that  rise  within  the  boundaries  of  the 
Territory,  I  do  so  without  prejudice  to  the  States  and  Territories  around 
us  in  cases  where  the  streams  flow  out  into  them.  On  the  other  hand, 
I  tbink  it  would  be  as  much  a  benefit  to  them  as  to  this  Territory  if  a 
system  of  irrigation  and  storage  could  be  devised  that  would  provide 
for  the  storage  of  our  waters,  and  also  provide  for  the  taking  out  of  the 
large  streams  where  expensive  work  is  required,  and  tor  the  storing 
back  of  the  flood  waters  in  the  winter,  and  allowing  the  water  necessary 
for  crops  to  flow  out  during  the  summer  or  irrigating  season.  That 
would  not  only  secure  the  flood  waters  at  the  time  they  come,  butwould 
also  secure  the  waters  to  our  contiguous  Territories  and  States.  We 
have  in  Wyoming  the  heads  of  almost  all  the  streams  that  run  to  the 
Mississippi.    They  run  largely  into  both  Montana  and  Nebraska. 

The  Chairman.  You  have  the  sources  of  the  streams  in  very  high 
mountains,  too,  have  you  not? 

Mr.  Warren.  Yes.  One-fifth  to  one-seventh  of  this  Territory  is 
capable  of  raising  crops  if  water  is  provided.  I  believe  one-seventh 
would  be  a  safe  estimate.  There  are  about  64,000,000  acres  in  the  Ter- 
ritory. (I  am  not  giving  this  from  statistics  or  close  figuring,  but  as  a 
matter  of  observation  and  general  information.)  The  greater  portion 
of  the  waters  run  away  at  flood  times — run  down  the  large  streams  and 
sink  in  the  sand  outside  of  the  Territory  and  are  not  used  at  present. 
Irrigation  has  heretofore  been  confined  principally  to  small  ditches 
easily  taken  out.  That  arises  first  from  the  fact  of  its  being  a  newly 
settled  country,  and  secondly  from  the  United  States  land  laws,  which 
have  not  provided  for  corporate  work.  When  I  say  corporate  work  I 
mean  that  the  expenditure  of  large  sums  for  reservoirs  and  canals  for 
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taking  out  tUf  water  from  the  large  streams  would  certainly  be  the 
most  Ruccesaltil  way  of  irrigating,  but  the  land  can  only  be  procured  at 
the  present  time  by  various  claims  under  the  law,  and  it  is  difficult  to 
assemble  enough  land  at  any  one  point  to  guaranty  and  make  profit- 
able the  taking  out  of  large  ditches  and  the  storing  of  the  waters. 

The  Chairman.  We  have  found  some  instances  where  corporations 
and  individuals  have  constructed  ditches  and  sold  the  water  rights 
sometimes  in  advance  of  construction  at  so  much  money  for  a  quantity 
of  water  or  so  much  money  for  enough  to  irrigate  a  given  quantity  of 
land,  selling  it  outright  to  those  who  hold  the  land,  making  the  con- 
tracts as  they  went  along  and  arranging  it  so  that  when  they  got 
through  the  water  belonged  to  the  land-owners.  Has  that  been  tried 
in  this  Territory  I 

Mr.  Warren.  Not  to  a  large  extent,  and  I  do  not  think  if  would  be 
as  successful  in  the  early  portion  of  the  settlement  of  the  Territory  as 
it  would  be  later  on.  We  have  not  yet  arrived  at  that  stage.  If  a  com- 
pany can  get  a  guaranty  that  they  can  get  a  profit  on  their  money  by 
immediate  intrwluction  of  the  water  on  their  land  they  will  expend 
money  for  the  purpose. 

The  Chairman.  W^ould  you  think  it  wise  to  have  the  land  owned  by 
one  set  of  owners  and  the  ditch  by  another,  who  would  rent  the  water. 
from  year  to  year  ? 

Mr.  Warren.  The  most  successful  schemes  that  I  have  observed 
have  been  where  the  cori)oration  has  been  prepared  to  do  both.  It  has 
had  some  land  of  its  own  and  has  sold  such  water  as  there  was  a  demand 
tor,  using  the  residue  upon  lands  that  it  might  itself  own.  Of  course 
1  do  not  speak  of  that  to  recommend  the  ownership  of  large  blocks  of 
land  by  private  individuals  and  private  corporations  in  advance  of  the 
actual  taking  out  of  the  water.  But  if  the  State  or  Territory  could  own 
bodies  of  land  which  might  pass  into  the  hands  of  others  as  soon  as  re- 
claimed by  them,  I  think  no  harm  could  comefrom.its  being  passed  out 
in  larger  bodies  than  40  acres,  or  80  acres,  or  160  acres. 

The  Chairman.  The  result  that  you  would  want  would  be  to  get 
settlers  on  small  quantities. 

Mr.  Warren.  That  is  it.  But  that  result  is  hard  to  attain  at  pres- 
ent under  the  land  laws  and  with  the  water  so  that  the  ditches,  etc., 
can  only  be  taken  out  in  a  small  way. 

The  Chairman.  Would  a  careful  survey,  determining  where  reser- 
voirs could  be  located,  ascertaining  the  amount  of  the  water  supply  by 
p^auging  the  rivers  and  measuring  the  rain-fall  and  also  determining  as 
nearly  as  practicable  the  amount  of  land  to  be  irrigated,  the  estimate  of 
co8t,  etc.,  be  valuable  to  this  Territory  ? 

Mr.  Warren.  It  would  be  valuable,  but  to  get  that  definite  informa- 
tion would  probably  require  a  good  deal  of  time,  whereas  sufiicient 
knowledge  is  already  had  to  warrant  the  feasibility  of  a  storage  system 
and  the  taking  out  of  water  from  the  large  streams  by  canals,  etc.  While 
the  survey  would  be  valuable  as  I  say,  the  practicability  of  the  work  is 
already  proved.     We  have  the  natural  basins  and  we  have  good  soil. 

The  Chairman.  Would  the  reservoirs  or  basins  be  generally  on  pub- 
lic land  or  would  they  be  on  private  land  in  this  Territory  H 

Mr.  Warren.  Those  that  are  nearest  to  the  head  of  the  streams  and 
on  the  mountains  would  be  on  public  lands  entirely. 

The  Chairman.  The  designation  of  those,  then,  would  be  important  to 
private  enterprise  at  once  ! 

Mr.  Warren.  Yes.  It  might  sometimes  appear  that  those  reservoirs 
should  be  in  the  valley  where  the  streams  would  run  through,  yet  it 
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often  happens  that  a  canal,  by  rounding  the  bluffs,  Hows  into  large  nat- 
ural basins  that  would  bo  more  successful  in  every  M^ay  than  to  have 
reservoirs  placed  on  the  stream. 

The  Chairman.  Is  it  not  important  to  have  these  surveys  made  to 
show  the  storag^e  sites  as  they  are  to  be  reserved? 

Mr.  Warren.  Yes. 

Senator  Jones.  I  believe  you  said  awhile  ago  that  the  use  in  the 
Territory  of  Wyoming  of  all  the  water  lying  in  the  Territory  of  Wyom- 
ing would  be  beneficial  to  other  States. 

Mr.  Warren.  Yes;  I  certainly  think  so. 

Senator  Jones.  Please  explain  your  view  in  detail  in  regard  to  that 

Mr.  W^ARREN.  Take  the  case  of  a  stream  flowing  water  enough  when 
the  ditches  are  first  taken  out  to  irrigate,  we  will  say,  600  acres.  By 
taking  the  water  out  farther  away  from  the  stream  and  higher  up,  irri- 
gating little  by  little,  the  land  that  is  irrigated  forms  itself  to  some  ex- 
tent a  reservoir.  That  is,  I  have  in  mind  now  a  stream  in  Colorado 
which  was  barely  sufficient  to  irrigate  1,000  acres  ten  or  twelve  years 
ago,  but  which  now,  by  the  establishment  of  a  system  of  ditches  carried 
wider  out,  irrigates  30,000  or  40,000  acres.  While  they  are  all  the  time 
taking  out  water  from  above  the  lands  below  are  becoming  more  wet 
The  water  soaks  into  the  land  and  gets  out  again  and  goes  on  down, 
and  the  water  is  more  continuous  in  the  season  by  being  used.  Take 
any  stream  where  the  water  passes  down  at  10  or  12  miles  an  hour  and 
a  shower  comes  up.  It  is  only  a  little  while  until  it  has  passed  down. 
There  may  be  floods  in  the  rivers  or  the  water  may  be  taken  into  the 
soil  in  the  process  of  irrigation  ;  nearly  all  of  it  finds  the  level  of  the 
stream  again  and  therefore  makes  a  continuous  flow. 

Senator  Jones.  That  is  on  the  hypothesis  that  all  the  water  taken 
from  the  stream  finds  its  way  back  ? 

Mr.  Warren.  Partly. 

Senator  Jones.  I  thought  the  fact  was  that  considerable  water  was 
taken  up  by  the  plant  life,  that  with  much  irrigation  there  was  a  mate- 
rial decrease  in  the  amount  of  water,  and  that  if  the  process  was  kept 
on  long  enough  not  a  drop  of  water  would,  after  awhile,  be  found.  So 
that,  if  my  idea  is  correct,  it  would  seem  to  be  possible  that  if  all  the 
water  rising  in  Wyoming  should  be  used  to  the  fullest  extent  that  it 
might  be  used  there  would  be  a  deprivation  of  the  other  States. 

Mr.  Warren,  I  do  not  propose  to  explain  it  scientifically,  but  obser- 
vation demonstrates  what  I  have  said.  I  have  observed  this  also,  the 
plant  life  appears  to  provide  in  great  measure  lor  itself.  We  have  no 
dew  here,  for  example,  on  the  prairies,  yet  if  we  go  into  a  growth  of 
wheat  or  grass  in  the  morning  we  find  that  there  is  considerable  moist- 
ure. The  plants  are  wet.  Explain  it  as  we  may,  the  plant  seems  to 
provide  for  itself. 

The  Chairman.  Your  idea  is  that  it  would  increase  the  rain-fall  or 
the  amount  of  moisture  in  the  atmosi^here? 

Mr.  Warren.  I  believe  there  is  no  question  of  that.  With  irrigation 
a  certain  percentage  of  it  will  be  taken  up  at  first  by  the  soil,  but  al- 
most all  of  it  will  get  back  to  the  river  if  we  save  the  v»<ater  at  times 
when  all  along  the  stream  there  is  a  superabundance  of  it,  and  "use  the 
spare  water  on  the  land. 

The  Chairman.  The  advantage,  then,  you  think  is  in  the  uniformity 
of  the  flow  f 

Mr.  Warren.  Partly.  I  suppose  you  have  visited  Fort  Collins  and 
probably  you  have  evidence  from  there,  but  I  remember  when  all  the 
^ater  of  the  Poudre  liiver  was  used  to  irrigate  less  than  1,000  acr» 
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Yon  know  what  a  vast  territory  it  irrigates  bow.  The  head  waters 
liave  not  increased  at  all.  Go  to  the  head  of  Gach61a  Poudre  and  if 
anything,  ycu  will  lind  less  water  there  now  than  formerly,  owing  to 
the  destruction  of  timber. 

Senator  Jones.  Then  how  is  the  water  increased  ? 

Mr.  Warren.  It  is  increased  in  its  irrigating  capacity. 

Senator  Jones.  Do  you  mean  to  say  that  the  volume  of  water  has 
been  increased  or  that  it  is  used  over  and  over  again  ? 

Mr.  Warren.  I  mean  to  say  that  it  is  used  over  and  over  again  ; 
and  that  the  soil  takes  it  in  the  spring,  al;  the  flood  time,  while  it  for- 
merly went  down  the  stream  uninterrupted. 

Senator  Jones.  I  have  no  doubt  that  your  idea  is  correct,  that  there 
will  be  more  uniformity  in  the  flow. 

Mr.  Warren.  1  do  not  mean  to  assert  that  it  will  make  the  aggre- 
gate flow  in  twelve  months  any  larger.  I  do  not  believe  that  any  more 
water  will  reach  the  sea  in  the  course  of  a  year,  but  it  will  flow  more 
uniformly. 

Senator  JoNes.  And  your  idea  is  that  it  will  bo  an  advantage  to  all 
the  States  outside  of  Wyoming  ? 

Mr.  Warren.  Yes. 

Senator  Jones.  If  it  should  be  the  fact  that  plant  growth  and  aerial 
evaporation  do  lessen  the  volume  of  water  to  such  an  extent  that  the 
arid  lands  of  Wyoming  would  consume  all  the  water  in  the  Territory, 
then  there  would  be  no  benefit  to  the  other  States  from  the  use  of  the 
water  here? 

Mr.  Warren.  No  matter  how  fully  we  would  use  the  water  in  Wyo- 
ming, I  can  not  conceive  of  any  system  that  would  not  benefit  the  sur- 
rounding States  and  Territories.  It  is  possible  that  some  evidence  may 
have  been  adduced,  or  may  be  ottered,  showing  that  the  Platte  River 
baa  less  water  east  of  here  on  account  of  irrigation.  In  answer  to  that, 
I  should  say  that  if  it  is  so,  it  is  because  the  water  is  largely  taken  out 
in  the  first  year's  irrigation  of  large  tracts  of  land.  If  you  take  out  a 
stream  and  distribute  the  water  over  a  great  area,  it  will  show  less 
water  the  first  season  for  a  few  miles  below,  but  it  never  fails,  later,  to 
irrigate  sufficiently  with  less  water.  There  is  one  stream  I  know  of  that 
has  been  controlled  by  one  company  for  eight  or  ten  years.  Oiiginally 
that  was  a  stream  coming  from  springs  that  would  run  down  about  fifty 
rods,  probably,  and  sink  again.  At  many  points  that  stream  would  be 
totally  dry  for  three  months  in  the  year.  They  have  taken  out  the  water, 
and  at  the  present  time  the  water  is  not  used  at  all  upon  what  was  for- 
merly irrigated  land,  but  is  spread  on  the  hillside.  What  was  formerly 
irrigated  is  now  ditched,  and  the  water  is  taken  from  there.  That  is  a 
snrplus  of  water  which  is  carried  down  the  hill,  so  that  the  puri)ose  is 
to  drain  out  the  water  down  below. 

Senator  Jones.  There  have  been  a  number  of  instances  where 
streams  have  been  dried  up  before  irrigation,  but  wljch  have  since  be- 
come full. 

Mr.  Warren.  I  say  this  very  frankly  that  if  I  were  a  citizen  of 
lilebraska  or  any  other  State,  and  had  interest  in  the  waters  that  flowed 
from  Wyoming,  I  would  be  glad  to  see  irrigation  i^racticed  just  as  ex- 
tensively as  the  water  would  warrant. 

The  Chairman.  In  other  words  you  would  like  to  have  the  waters 
kept  back  and  stored  in  the  land  rather  than  have  them  come  down  in 
the  flood  time. 

Mr.  Warren.  Yes. 

Mr.  HoYT.  You  would  expect  to  suffer  for  a  year  or  two  ? 


410 


IRRIGATION  AND   RECLAMATION   OP  ARID   LANDS. 


Mr.  Warren.  Yes,  except  od  some  large  stream  where  very  large 
operations  could  be  conducted.  But  as  a  general  thing  the  oi)6tation8 
on  any  one  stream  would  not  be  felt. 

Tbe  Chairman.  Wbile  you  are  filling  the  soil  it  would  certainly  bb 
felt,  but  when  you  got  tbe  soil  once  filled  it  would  operate  to  make  the 
land  need  less  irrigation  ? 

Mr.  Warren.  Yes. 

Governor  Warren  filed  with  tbe  committee  the  Irrigation  laws  of 
Wyoming,  which  are  as  follows: 

TITLE  19.    IRRIGATION, 

Chapter  1.  Rights  io  use  of  water  aud  right  of  way  far  ditches. 
Chapter  "2.  Apvropr'iaiion  of  water — Procedure, 
Chapter  3.  Official  survey  of  ditch. 

Chapter  1. 

rights  to  use  of  water  and  right  op  way  for  ditches. 


Seo. 

1317.  Riffhtfl  of  riparian  owners. 

1318.  When  laud  owner  eutilled  loright  of  way — 

DaniajrcH. 

1319.  Extent  of  right  of  way. 

1320.  Petition    to  tonmiisHionors — Notice  of  ap- 

point in  >;  a])prai8erR. 

1321.  J'looi'edinjiH  of  appraisers — Pajnient  of  aa- 

HeHsnient. 

1322.  Owner  may  raiso  water  from  stream. 

1323.  Ditches  to  be  kept  in  re))air. 


Sec. 

1324.  Vested  ri»rht8  preserved. 

1325.  Ditches  to  bo  bi-id<;ed. 

1326.  When  commissioners  to  brid«;e  ditches- 

Expennes. 

1327.  Claim  for  right  of  way  may  be  arbitrated. 

1328.  Appointment    and     proceedings   of  {tfbi- 

irators. 

1329.  Appeal  to  oomraissionera. 

1330.  If  no  appeal  taken,  award  is  final. 


Skc.  1317.  All  persons  who  claim,  own,  or  hold  a  poseessorj'  riglit  or  title  to  any 
laud  or  pjircel  of  hind  withifi  the  houudary  of  Wyoming  Territory,  when  those 
claims  are  on  the  hank,  margin  or  neighhorhood  of  any  stream  of  water,  creek,  or 
river,  shall  he  entitled  to  the  use  of  the  water  of  said  stream,  creek,  or  river  for  the 
pnrjxises  of  irrigation  and  making  said  claim  availahle  to  the  full  extent  of  the 
soil  for  agricultural  purposes.     [C.  L.  187(),  ch.  G5,  $  1.] 

Skc.  VMS.  When  any  person  owning  claims  in  such  locality  has  not  sufficient 
length  of  area  exjmsed  to  said  streams  to  obtain  a  sufficient  fall  of  water  to  irrigate 
his  land  or  his  farm,  or  land  used  by  him  for  agricultural  purposes  is  too  far  re- 
moved ffoni  said  stream,  and  he  has  no  water  facilities  on  those  land  he  shall  be 
entitled  to  a  right  of  way  through  the  farms  or  tracts  of  land  which  lie  hetween 
him  an<l  said  stream,  or  the  farms  or  tra(;ts  of  land  which  lie  above  and  below  hiiu, 
on  said  .stream,  f»»r  the  purjmstis  hercinheiore  stated:  Provided,  That,  in  the  con- 
struction, kc('i)ing  up,  and  using  any  ditch  through  the  lauds  of  another  person,  the 
))eison  or  ])frsons  con.slrncting  or  using  said  ditch,  or  whose  duty  it  shall  be  to  keep 
the  same  in  repair,  shall  he  liable  to  the  person  owning  or  claiming  such  land,  for 
all  damages  accruing  to  such  ]>ersou  by  reason  of  said  construction,  keeping  up, 
and  using  such  dirdi.     [('.  L.  lH7(>,  ch.  (if),  ^  2.]  •   • 

Skc.  l:Ul).  Such  right  of  way  shall  extend  only  to  a  ditch,  dyke,  or  cutting  Bufl3- 
cicut  i'or  the  ])nrp()ses  rcijuired.     [  C.  L.  IHTG,  ch.  (>5,  §  3.] 

Skc.  1:5*20.  Upon  the  refusal  of  the  owners  of  tracts  of  land,  or  lands  through 
which  said  ditch  isi>roi»osed  to  run,  to  allow  of  its  ])assage  through  their  property, 
\\w.  persons  desiring  to  open  siwdi  ditch  may  present  to  the  county  conimisaioners  of 
the  county  in  which  said  lands  are  locati'd,  a  ])etition,  signed  by  the  person  or  per- 
sons, describing  with  c<»nveuient  accuracy  the  lauds  so  required  to  be  takeu  a» 
aforesaid,  setting  forth  the  name  or  nanu^s  of  the  owner  or  other  person  interested, 
and  ])r.iying  the  ap])ointnient  of  three  a])praisers  to  ascertain  the  compensation  to 
be  made  Io  such  owner  or  ])i'-rsons  interested.  Upon  the  receipt  of  said  petition, 
the  said  eonnty  conimissiotMJs  shall  give  notice,  at  least  thirty  days  prior  to  the  ap- 
]»ointment  of  said  api)raiser8,  by  ]»ublic  notice  in  a  newspaper,  when  publishe<l  in 
the  county  or  by  i)osting  tlneti  or  more  notices  in  threediffereut  places  in  said  eonnty, 

stating  that  such  appraisers  will  be  appointed  on  the day  of .     [0.  L.  Ib7(i, 

ch.  (55,  ^  r>.  ] 

Skc.  13*21.  The  said  appraisers,  before  entering  upon  the  duties  of  their  office,  shall 
take  :in  oath  to  faithfully  and  impartially  discharge  their  duties  as  said  appraiMora. 
They  shall  hear  the  proofs  aud  allegations  of  the  parties,  aud  any  two  of  them,  »ft^ 
reviewiui!:  the  premises,  shall,  without  fear,  favor,  or  partiality,  ascertain  aodceriif/ 
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the  compensation  proper  to  be  macle  to  said  owner  or  persons  interested,  for  tlie  lands 
to  be  taken  or  aifeoted,  as  well  as  all  damages  accru4ng  to  the  owner  or  person  inter- 
estedy  in  consequence  of  the  coudemnatiou  of  the  same,  taken  or  injuriously  affected 
as  atbrosaid,  making  such  deduction  or  allowance  for  real  benefits  or  advantages 
which  such  owner  or  parties  interested  may  derive  from  the  construction  of  said  ditch 
or  flume.  They  or  a  majority  of  them  shall  subscribe  a  certificate  of  their  said  as- 
cert>ainmeut  and  assessment,  which  shall  be  recorded  in  the  county  clerk's  office  of 
the  county  in  which  said  lands  are  situated,  and  upon  the  payment  of  the  compen- 
sation (if  any),  the  said  person  or  persons  shall  have  the  right  of  way  of  construct 
Baid  ditch  or  flume.     [C.  L.  1876,  ch.  65,  $  6.] 

Skc.  1322.  All  persons  on  the  margin,  bank,  neighborhood,  or  precinct  of  any 
stream  of  water  shall  have  the  right  and  power  to  place  upon  the  bank  of  said 
stream  a  wheel  or  other  machine  for  the  purpose  of  raising  water  to  the  level  re- 
quired for  the  purpose  of  irrigation,  and  the  right  of  way  shall  not  be  refused  by  the 
owner  of  any  tract  of  land  upon  which  it  is  required,  subject,  of  course,  to  the  like 
rogulations  as  required  for  ditches  and  laid  down  in  the  last  preceding  section. 
[C.  L.  1876,  ch.  65,  $  7.] 

Sec.  1323.  The  owner  or  owners  of  any  ditch  for  irrigation  or  other  purposes  shall 
carefully  maintain  the  embankments  thereof,  so  that  the  waters  of  such  ditch  may 
not  flood  or  damage  the  premises  of  others.     [C.  L.  1876,  ch.  65,  $  8.] 

Sec.  1324.  Nothing  in  this  chapter  contained  shall  be  so  construed  as  to  impair 
the  prior  vested  rights  of  any  mill  or  ditch  owner,  or  other  person,  to  use  the  waters 
of  any  such  water-course.     [C.  L.  1876,  ch.  65,  $  9.] 

Skc.  1325.  Any  ditch  company  constructing  a  ditch,  or  any  individual  having 
ditches  for  irrigation  or  for  other  purposes,  whenever  the  same  be  taken  across  any 
public  highway  or  public  traveled  road,  shall  put  a  good  substantial  bridge  (not  less 
than  fourteen  feet  in  breadth),  over  such  water-course  where  it  crosses  said  road. 
[C.  L.  1876,  ch.  65,  $  11.] 

Skc.  1326.  When  any  such  ditch  or  water-course  shall  be  constructed  across  any 
public  traveled  road,  and  not  bridged  within  three  days  thereafter,  it  shall  be  the 
daty  of  the  county  commissioners  of  the  county  in  which  said  ditch  and  road  are  lo- 
cated to  put  a  bridge  over  said  ditch  or  water-course,  of  the  dimensions  specified  in 
the  foregoing  section,  and  call  upon  the  owner  or  owners  of  the  said  ditch  or  water- 
course to  pay  the  expenses  of  constructing  said  bridge,  and  if  payment  therefor  be 
refused,  a  civil  action  may  be  maintained  for  the  recovery  of  the  same,  together  with 
all  accruing  costs.     [C.  L.  1876,  cb.  65,  $  12.] 

Skc.  1327.  Upon  the  refusal  of  the  owner  or  owners  of  land  or  lands  through  which 
any  person  or  persons  are  desirous  of  constructing  any  irrigation  ditch  or  ditches, 
then  it  shall  be  lawful  for  the  parties  interested  to  settle  the  matter  by  the  appoint- 
ment of  a  board  of  arbitration  consisting  of  three  men  as  hereinafter  provided.  [S. 
L.  1882,  ch.  57,  $  1.] 

Skc.  1328.  The  creation  of  the  board  of  arbitration  shall  be  as  follows :  The  person 
or  persons  dcsirin*^  the  construction  of  such  ditch  or  ditches  and  the  owner  or  own- 
ers of  the  land  or  lands  through  which  the  construction  of  such  ditch  or  ditches  is 
contemplated  shall  each  choose  one  disinterested  resident  property  holder  of  the 
coauty  in  which  the  land  or  lands  mentioned  above  are  situated,  and  the  two  so 
chosen  shall  designate  a  third  person  with  like  qualifications  as  themselves,  and  it 
shall  be  lawful  for  these  persons  to  immediately  proceed  to  hear  the  proof  and  alle- 
viations of  the  parties  concerned.  It  shall  be  lawful  for  any  two  of  such  board  of 
arbitration  to^make  such  tissessment  (»f  damages  as  may  in  their  judgment  be  deemed 
just  and  right,  taking  into  consideration  the  benefits,  if  any,  that  may  accrue  to  the 
owner  or  owners  of  the  land  or  lands  through  which  the  construction  of  such  ditch 
or  ditches  is  contemplated.     [S.  L.  1882,  ch.  57,  $  2.] 

Skc.  1329.  Should  the  verdict  or  assessment  of  such  board  of  arbitration  be  unsat- 
isfactory to  either  or  both  of  the  parties  interested,  then  recourse  may  be  had  by  an 
appeal  made  in  writing  within  ten  days  from  the  rendering  of  snch  verdict  by  such 
board  of  arbitration,  addressed  to  the  board  of  county  commissioners  of  the  county 
in  which  the  contestants  reside,  in  which  case  the  party  taking  the  appeal  shall  give 
bonds  for  all  the  costs;  then  the  case  shall  stand  as  though  no  action  had  betm  taken 
in  the  matter  and  the  parties  may  then  proceed  under  this  chapter  in  the  same  man- 
ner as  though  the  proceedings  to  ascertaiu  the  compensation  to  be  given  had  been 
taken  before  the  county  commissioners  in  the  firet  instance.  [S.  L.  1882,  ch.  57,  $  3.] 
(For  proceedings  before  commissioners  see  $$  1320  and  1321.) 

Skc.  1330.  In  case  no  appeal  be  taken  as  above  provided  by  either  of  the  parties 
interested,  then  the  finding  of  such  board  of  arbitration  shall  be  binding  and  final; 
Provided,  The  sum  of  money  agreed  upon  by  the  board  of  arbitration  has  l»een 
tendered  or  paid,  or  a  deed  for  such  right  of  way  executiMl  and  dijliv^rcd  or  ten- 
dered by  the  party  or  parties  over  whose  land  the  r\ght  of  way  is  sought.  [S.  L. 
lBci2,ch.  57,  M] 
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Chapter  2. 
appropriation  of  water— procedure. 


Seo. 

1331.  Irrigation  diBiricts  defined  and  numbered. 

1332.  Appointment  of  water  commissioners. 

1333.  OatU  of  commissioners.  . 

1334.  Duties  of  commissioners. 

1335.  Molesting  head-gates,  etc. — Penalty — Com- 

missioners mav  make  arrests. 

1336.  Compensation  of  coniraissioDers. 

1387.  Employment  of  assistant  commissioners— 
Compensation. 

1338.  ComiinsHiouers  to  perform  duties  only  when 

necessary. 

1339.  Jnris<iictioD  of  conrts  to  settle  water  rights. 

1340.  Statement  of  existing  water  rights  to  be  tiled, 

etc. 

1341.  Filing  and  index  of  statement. 

1342.  Fees  of  clerk  of  conrt. 

1343.  Statement  of  contemplated  ditch — Appor- 

tionment of  water — Construction  to  begin 
in  sixty  days. 

1344.  Streams  open  to  appropriation. 

1345.  Manner  of  determining  priority  of  water 

rights  in  district  conrt. 


Sec 

1346.  Notice  of  trial  of  rights  to  water. 

1347.  Destroying  water  improvements— Penal^. 

1348.  Appeal  to  supreme  court— Motice— Under- 

t«king. 

1349.  Service  of  notice  in  case  of  appeal. 

1350.  Transcript  to  be  filed  in  six  months. 

1351.  Decree  or  supreme  court. 

1352.  Efiect  of  failing  to  oiTer  evidence  of  priority 

of  water  rights. 

1353.  Efiect  of  failure  to  file  statement  of  ^ater 

right. 

1354.  Decision  may  be  reviewed  in  district  coart 

1355.  Right  of  persons  constructing  reservoirs. 

1356.  Liability  of  owners  of  reservoirs. 

1357.  Fees  of  witnesses. 

1358.  Rights  of  incorporated  companies  to  take 

water. 

1359.  Water  commissioners  to  prevent  waste  of 

water. 

1360.  Ditch  owners  to  protect  fish. 

1361.  Vested  rights  preserved. 


Sec.  1331.  The  lands  no  w  irrigated,  or  -which  may  be  hereafter  irrigated,  from 
ditches  taking  water  from  the  foUowing  described  rivers  and  natural  streams  of  the 
Territory  of  Wyoming,  are  hereby  declared  to  constitute  irrigation  districts : 

District  number  one  shall  consist  of  all  lands  irrigated  from  ditches  from  the  North 
Platte  River  and  its  tributaries,  except  the  Laramie  River,  between  its  intersection 
with  the  boundary  line  between  Nebraska  and  Wyoming  and  its  intersection  with 
the  westorn  boundary  line  of  Laramie  County,  Crow  Creek,  Lone  Tree  Ci'eek,  Pole 
Creek,  Horse  Creek,  Chug  water  Creek,  Cheyenne  River,  Niobrara  or  Running  Water 
River,  and  their  tributaries. 

District  number  two  shall  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  the  Laramie  River  and  tributaries,  except  Cnug water  Creek,  North  Platte 
River  and  its  tributaries,  between  its  intersection  with  the  western  boundary  line 
of  Laramie  County  and  the  mouth  of  the  Sweetwater,  Sabille  Creek  and  North  Lara- 
mie Creek ;  and  also  the  following-named  streams,  situate  in  whole  or  in  part  in  the 
County  of  Albany,  namely :  Douglass  Creek,  Lake  Creek,  the  three  Beaver  Creeks, 
Four-Mile  Creek,  Dulton  Creek,  Cooper  Creek,  Rock  Creek  and  tributaries,  Sabille, 
Sheep  Creek,  Deor  Crook,  and  tributaries,  Antelope  Creek,  Fish  Creek  and  its  tribu- 
taries. Dale  creek  and  its  tributaries,  and  also  the  following-named  lakes,  to-wit: 
Cooper  Lake,  James  Lake,  lone  Lake,  Sportsman's  Lake,  Lake  Hiitton,  Lake  Creigh- 
ton,  Lake  George,  Steamboat  Lake,  Horse  Creek  Lake,  Lake  Hattie,  and  Lake  Owen. 

District  numl)er  three  Hball  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  the  North  Platte  River  and  its  tributaries  to  the  line  of  Carbon  County,  and  all 
streams  or  continuations  of  streams  lying  within  Carbon  County. 

District  number  four  shall  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  the  Green  River  and  its  tributaries. 

District  number  five  shall  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  the  Powder,  Tongue,  and  Big  Horn  Rivers  and  their  tributaries,  except  Wind 
River. 

District  number  six  shall  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  the  Little  Powder  River,  Little  Missouri  River,  and  the  Belle  Fourche  and  their 
tributaries. 

District  number  seven  shall  consist  of  all  lands  irrigated  from  ditches  taking  water 
from  that4)ortion  of  Green  River  lying  within  Uinta  County  and  Bear  River. 

District  number  eight  shall  consist  of  all  lauds  irrigated  from  ditches  taking  water 
from  Wind  River  to  Johnson  County  line. 

Other  irrigation  districts  may  be  formed  from  time  to  time  by  the  governor,  on 
petition  of  the  parties  interested,  comprising  territory  not  within  any  of  the  above- 
established  irrigation  districts.     [S.  L.  1886,  ch.  61,  $  1»] 

Sec.  1332.  There  shall  be  one  water  commissioner  for  each  of  the  above-named  dis- 
tricts, and  for  each  district  hereafter  formed,  who  shall  be  appointed  by  the  governor, 
to  be  selected  by  him  from  persons  recommended  to  him  by  the  several  boards  of 
county  commissioners  of  the  counties  into  which  water  districts  may  extend,  and  the 
water  commissioners  so  appointed  shall  hold  their  office  for  two  years,  or  until  their 
successor  is  appointed  and  qualified.  The  governor,  by  like  selection  and  appoint- 
ment, shall  fill  all  vacancies  which  may  be  occasioned  by  death,  resiguatioDi  or  con- 
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tinned  absence  from  the  district,  removal  or  otherwise,  and  the  gjovernor  may  at  any 
time  remove  any  water  commissioner  for  failure  to  perform  his  duties,  or  for  any  other 
canse.     [S.  L.  1886,  ch.  61,  $  2.] 

Sec.  1333.  Within  twenty  days  after  his  appointment,  and  before  entering  upon  the 
duties  of  his  office,  such  water  commissioner  shall  take  and  subscribe  an  oath  to 
faithfully  and  impartially  perform  the  duties  of  his  office,  which  oath  shall  be  de- 
posited with  the  clerk  of  the  court  having  jurisdiction  over  the  priority  of  right^s  to 
use  of  water  in  his  district.     [S.  L.  1886,  ch.  61,  $  3.] 

Sec.  1334.  It  shall  be  the  duty  of  the  said  water  commissioners  to  divide  the  water  in 
the  natural  stream  or  streams  of  their  districts  among  the  seveial  ditches  taking 
water  from  the  same,  according  to  the  prior  rights  of  each,  respectively,  in  whole  or 
in  part,  and  to  shut  and  fasten,  or  cause  to  be  shut  and  fastened,  the  head-gates  of 
any  ditch  or  ditches  heading  in  any  of  the  natural  streams  of  the  district,  which  in 
time  of  a  scarcity  of  water,  makes  it  necessary,  by  reason  of  the  priority  of  the  rights 
of  others  above  or  below  them  on  the  stream.     [S.  L.  1886,  ch.  61,  $  4.] 

Sec.  1335.  Every  person  who  shall  willfully  open,  close,  change,  or  interfere  with 
any  head-gate  or  water-box  without  authority  shall  be  guilty  of  a  misdemeanor,  and 
on  conviction  thereof  shall  be  lined  in  any  sum  not  exceeding  one  hundred  dollars, 
or  imprisoned  in  the  county  jail  for  a  term  not  exceeding  six  months,  or  both  fine 
and  imprisonment.  The  water  commissioners  or  their  assistants,  within  their  dis- 
tricts, shall  have  authority  to  arrest  any  person  or  persons  offending  and  turn  them 
over  to  the  sheriff  of  the  proper  county.     [S.  L.  1886,  ch.  61,  $  5.] 

Sec.  1336.  The  water  commissioners  herein  provided  shall  be  entitled  to  pay  at  the 
rate  of  five  dollars  per  day  for  each  day  he  shall  be  actually  employed  in  the  duties 
of  his  office,  not  to  exceed  fifty  days  in  any  one  year,  to  be  paid  by  the  county  in 
which  his  irrigation  district  may  lie.  Each  water  commissioner  shall  keep  a  just  and 
true  account  of  the  time  spent  by  him  in  the  duties  of  his  office,  and  shall  present  a 
true  copy  thereof,  verified  by  oath,  to  the  board  of  county  commissioners  of  the 
county  in  which  his  district  may  be,  and  said  board  of  county  commissioners  shall 
allow  the  same,  and  if  said  irrigation  district  shall  extend  into  two  or  more  counties 
then  said  water  commissioner  shall  present  his  account  for  his  said  services,  verified 
as  aforesaid,  to  the  board  of  county  commissioners  of  the  county  in  which  sits  the 
district  court  having  jurisdiction  over  the  priorities  of  the  rights  to  use  of  water 
for  the  purposes  for  which  it  was  appropriated  in  such  districts.  [S.  L.  1886,  ch.  61 
$6.1 

Sec.  1337.  Said  water  commissioners  shall  have  power,  in  case  of  emergency,  to 
employ  suitable  assistants  to  aid  him  in  the  discharge  of  his  duty  ;  such  assistants 
shall  take  the  same  oath  as  the  water  commissioner  and  shall  obey  his  instructions, 
and  each  shall  be  entitled  to  four  dollars  per  day  for  every  day  he  is  employed,  not 
to  exceed  thirty-five  days  in  any  one  year,  to  be  paid  upon  the  certificate  of  the 
water  commissioner  in  the  same  manner  as  is  provided  for  payment  of  water  com- 
missioners.    [S.  L.  1886,  ch.  61,  $  7.] 

Sec.  1338.  Said  water  commissioners  shall  not  begin  their  work  until  they  shall 
be  called  on  by  two  or  more  owners  or  managers,  or  persons  controlling  ditches  in 
the  several  districts,  by  application  in  writing,  stating  that  there  is  a  necessity  for 
their  action,  and  they  shall  not  continue  performing  services  after  the  necessity  there- 
for shall  cease.     [S.  L.  1886,  ch.  61,  $  8.] 

Sec.  1I^^9.  For  the  purpose  of  hearing,  adjudicating,  and  settling  all  questions  con- 
cerning the  priority  of  appropriation  of  water,  between  ditch  companies  and  other 
owners  of  ditches,  drawing  water  for  beneficial  purposes,  from  the  same  stream,  or  its 
tributaries,  within  the  same  irrigation  district,  and  all  other  questions  of  law  and 
questions  of  right  growing  out  of  or  in  any  way  involved  or  connected  therewith, 
jurisdiction  is  nereby  vested,  exclusively  in  the  several  district  courts,  as  follows: 
For  district  number  one,  in  the  district  court  of  Laramie  County  ;  for  district  number 
two,  in  the  district  court  of  Albany  County ;  for  district  number  three,  in  the  district 
court  of  Carbon  County ;  for  district  number  four,  in  the  district  court  of  Sweetwater 
County ;  for  district  number  five,  in  the  district  court  of  Johnson  County ;  for  dis- 
trict number  six,  in  the  district  court  of  Crook  County;  for  district  number  seven, 
in  the  district  court  of  Uinta  County ;  for  district  number  eight,  in  the  district  court 
of  Fremont  County.  All  streams,  lakes,  and  reservoirs  not  herein  enumerated  shall 
be,  for  all  purposes,  attached  to  and  belong  to  the  irrigation  district  in  which  the 
p-eater  portion  of  its  water  is,  it  being  the  intent  and  meaning  hereof  to  add  to  each 
irrigation  district  all  waters  not  hereinbefore  enumerated  the  majority  of  which  lie 
in  their  respective  are  as,  for  the  purposes  of  acquiring  rights  to  the  appropriation 
and  use  thereof  and  adjudicating  the  same.    [S.  L.  1886,  ch.  61,  $  9.] 

Sec.  1340.  In  order  that  all  parties  may  be  protectiul  in  their  lawful  rights  to  the 
use  of  wat^r  for  beneficial  purposes,  every  person,  association  or  corporation,  own- 
ing or  claiming  any  interest  in  any  ditch,  canal,  or  reservoir,  within  any  water  dis- 
trict shall,  on  or  before  the  first  day  of  September,  eighteen  hundred  and  eighty-six, 
if  Buoh  statemeuts  are  not  already  matters  of  record  at  the  time  this  act  is  ap])rovod| 
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file  with  the  clerk  of  the  district  ooort  having  jarisdiction  of  priority  of  rights  to  th^ 
use  of  water  for  irrigation,  in  snch  water  district,  a  statement  of  cUiitn,  under  oath, 
entitled  of  the  proper  court,  which  statement  shall  contain  the  name  or  names,  to- 
gether with  the  post-othce  siddress  of  the  claimant  or  claimants  claiming  ownership, 
as  aforesaid,  of  any  such  ditch,  canal,  or  reservoir,  the  name  thereof  (if  any),  and  if 
without  a  name,  the  owner  or  owners  shall  choose  and  adopt  a  name,  to  be  theroin 
stated,  by  which  such  ditch,  canal,  or  reservoir,  shall  thereafter  be  known.  The  de- 
scription of  such  ditch,  canal,  or  reservoir  as  to  location  of  head-gate,  general  course 
of  ditch,  the  name  of  the  natural  stream  from  which  such  ditch,  canstl,  or  reservoir 
draws  its  supply  of  water,  the  length,  width,  depth  and  grade  thereof,  as  near  as  may 
be.  the  time,  lixing  a  day,  mouth  and  year,  as  the  date  of  appropriation  of  water  by 
original  construction,  also  by  auy  enlargement  or  extension,  if  any  snch  thereof  have 
been  made,  and  the  amount  of  water  claimed  by  or  under  such  construction,  enlarge- 
ment or  extension,  and  the  present  capacity  of  the  ditch,  canal,  or  feeder,  or  resei^ 
voir,  and  also  the  number  of  acres  of  land  lying  under  and  being,  or  proposed  to  be, 
irrigated  by  water  from  such  ditch,  canal,  or  reservoir;  or  if  such  waters  have  been 
appropriated  for  other  beneticial  purposes  than  irrigation,  a  statement  of  snch  pur- 
pose ;  such  statement  shall  be  signed  by  the  proper  party  or  parties ;  and  shall  file 
with  the  county  clerk  and  ex-o^cio  register  of  deeds  a  like  statement,  which  shall  be 
be  recorded  by  him  in  a  book  kept  for  that  purpose.     [S.  L.  1886,  ch.  61,  $  10.  ] 

b£C.  1341.  Upon  the  filing  of  such  statement,  the  clerk  of  the  court  shall  endorse 
upon  the  back  thereof  the  date  of  filing,  and  shall  prepare  an  index  of  the  same,  in  a 
book  to  be  provided  for  that  purpose  by  the  county  commissioners,  which  said  index 
shall  contain  the  date  of  filing,  the  name  of  the  party,  association,  or  corporation, 
the  name  of  the  ditch,  the  stream  from  which  the  water  is  taken  by  such  ditch,  canal, 
or  reservoir,  in  general  terms,  the  location  of  the  head-gate,  the  date  of  the  appro- 
priation of  the  water,  by  construction,  enlargement  or  extension ;  said  index  shall  be 
])repared  alphabetically,  by  reference  to  the  name  of  the  ditch,  canal,  or  reservoir. 
[S.L.  1886,  ch.  61,  $11.] 

Skc.  1342.  For  tiling  and  indexing  snch  statement,  the  clerk  of  the  court  shall  re- 
ceive a  fee  of  one  dollar,  to  be  paid  by  the  party  or  parties  filing  the  same.  [8.  L. 
1886,  ch.  61,  $  12.1 

Skc.  1343.  Hereafter  every  person,  company,  or  corporation,  constrncting,  enlarg- 
ing, or  extending  auy  ditch,  canal,  or  reservoir,  for  beneficial  purposes,  and  intend- 
ing TO  use  or  appropriate  auy  water  from  any  natural  stream  within  a  water  district, 
for  such  beneficial  purposes,  shall  file  with  the  county  clerk  and  eX'Offi€fio  register  of 
deeds  and  the  clerk  of  the  district  court,  of  the  proper  county,  before  the  commence- 
ment of  the  construction,  enlargement,  or  extension  of  such  ditch,  canal,  or  reser- 
voir, a  statement  showing  the  stream  or  streams  from  which  the  water  is  to  be  taken ; 
the  ])()int  or  place  on  said  stream  at  or  near  which  the  water  is  to  be  taken  out ;  the 
line  of  said  ditch  or  ditches  as  near  as  may  be  ;  the  use  or  uses  to  which  said  water 
is  intended  to  be  applied  ;  the  dimensions  of  such  ditch  or  ditches,  and  each  thereof, 
giving  width  on  bottom  and  top,  slope  of  banks,  and  grade  of  ditch;  and  likewise 
of  any  and  all  enlargements  thereof;  which  statement  shall  be  filed  and  indexed  as  is 
provided  in  section  thirteen  hundred  and  forty,  and  from  the  time  of  filing  any  such 
statement  water  suilicient  to  fill  such  ditch  or  ditches,  and  to  subserve  the  use  or  uses 
aforesaid,  if  a  lawful  and  jnst  use,  shall  be  deemed  and  adjudged  to  be  appropriated ; 
Provided,  That  nothing  herein  contained  shall  be  permitted  to  interfere  with  a  prior 
right  to  Haid  water,  or  to  any  thereof;  And  provided  further,  That  snch  person  or  per- 
sons, or  corporation,  shall  within  sixty  days  next  ensuing  the  filing  of  such  statement, 
begin  the  actual  construction  of  said  ditch  or  ditches,  and  shall  prosecute  the  work 
of  the  construction  thereof  diligently  and  continuously  to  its  completion;  And  pro- 
vided farther,  That  the  beginning  of  all  necessary  surveys  of  such  ditch  shall  be  con- 
strueil  as  the  begiiiniug  of  said  work  of  construction.     [S.  L.  1886,  ch.  61,  $  13.] 

Sec.  1344.  The  water  of  every  natural  stream  not  heretofore  appropriated  within 
this  Territory  is  hereby  declared  to  be  the  property  of  the  public  and  the  same  is  ded- 
icated to  the  nse  of  the  people,  subject  to  appropriation  as  herein  provided.  The 
provisions  of  this  chapter  shall  apply  to  all  cases  where  water  of  natural  streams  is 
appropriated  for  beneficial  purposes,  whether  the  water  be  conducted  through  ditches, 
canals,  fiumes  or  tunnels,  and  shall  apply  also  to  cases  where  for  irrigation  purposes 
the  water  is  stored  in  reservoirs  and  the  owner  or  owners  of  any  ditch,  canal,  name 
or  tunnel  through  which  water  is  conducted  for  irrigation  purposes,  and  also  tbe 
owners  of  reservoirs  may  conduct  the  water  therefrom  into  and  along  any  of  the  nat- 
ural streams  of  the  Territory,  but  not  so  as  to  raise  the  waters  thereof  above  high 
water  mark,  and  may  take  the  same  out  again  at  any  point  desired,  but  due  allow- 
ance shall  be  made  for  evaporation  and  seepage,  the  amount  to  be  determined  by  the 
water  commissioner  of  the  proper  district,  subject  to  review  and  determination  by 
the  court  having  jurisdiction  over  priorities  in  such  district.  [S.  L.  1886,  ch.  61,  $  14.] 
Sec.  1345.  Whenever  any  person  or  persons,  association  or  corporation,  interested 
as  owners  of  any  ditch,  canal,  or  reservoir,  in  any  district,  shall  desire  a  determins- 
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tion  of  the  priorities  of  rights  to  the  use  of  water  from  stream  or  streams,  from  which 
they  draw  the  water  for  their  ditch  or  ditches,  canals  or  reservoirs,  they  shall  pre- 
sent to  the  district  court  having  jurisdiction  over  the  rights  in  such  water  district, 
or  to  the  judge  thereof  in  vacation,  a  motion,  petition  or  application  in  writing, 
moving  or  praying  said  court  to  proceed  to  an  adjudication  of  the  priorities  of  rights 
"io  the  use  of  water  for  irrigation,  between  the  several  ditches,  canals  or  reservoirs  in 
such  district,  on  the  stream  or  streams  named  in  the  motion,  petition  or  application. 
The  said  motion,  petition  or  application  shall  state  the  names  of  the  ditches,  canals 
or  reservoirs,  claiming  water  from  said  stream  or  streams,  as  appears  by  the  final 
statements  in  the  clerk's  office,  together  with  the  names  of  the  persons,  associations 
or  corporations  interested  therein,  taken  from  said  statements,  and  shall  set  forth  the 
nature  of  the  claim  or  claims  of  the  applicant  or  applicants,  and  such  motion,  petition 
or  application  shall  he  entitled  '^  in  the  matter  of  an  application  for  an  adjudication 
of  the  priorities  of  rights  to  use  water  for  beneficial  purposes  in  water  district  num- 
ber   ,  on  — —  "    (stating  the  stream  or  streams).    Upon  the  filing  and  docket- 
ing of  such  application,  the  court,  or  judge  thereof,  in  vacation,  shall  without  un- 
necessary delay,  by  an  order  to  be  entered  of  record,  upon  such  motion,  petition   or 
application,  appoint  a  day,  in  some  regular  term  of  said  court,  or  iu  vacation  thereof, 
for  commencing  to  hear  and  take  evidence  iu  such  adjudication,  at  which  time  it 
shall  be  the  duty  of  the  court,  or  judge  thereof  in  vacation,  to  proceed  and  hear  all 
evidence  that  may  be  oflfered  by  or  in  behalf  of  any  person,  association  or  corpora- 
tion interested  in  such  stream  or  streams  in  such  district,  in  any  ditch,  canal  or  res- 
ervoir, either  as  owner  or  consumer  of  water  therefrom,  in  support  of  or  against  any 
claims  of  priority  of  appropriation  of  water  made  by  means  of  any  ditch,  canal  or 
reservoir,  or  by  an  enlargement  or  extension  thereof  in  such  district,  or  on  such 
stream  or  streams,  and  consider  all  such  evidence,  also  the  arguments  of  the  parties 
or  their  counsel,  and  shall  ascertain  and  find  from  such  evidence,  as  near  as  may  be, 
the  date  of  the  commencement  of  such  ditch,  canal  or  reservoir,  together  with  the 
original  size  and  carrying  capacity  thereof,  as  originally  constructed,  the  time  of  the 
commencement  of  each  enlargement  or  extension  thereof,  if  any,  with  the  increased 
capacity  thereby  occasioned,  the  time  spent  severally  in  such  construction,  enlarge- 
ment, or  extension  and  re-enlargement,  if  any,  the  diligence  with  which  the  work 
was  in  each  case  prosecuted,  the  nature  of  the  work  as  to  the  difficulty  of  construc- 
tion, and  all  such  other  facts  as  may  tend  to  show  the  compliance  with  the  law  in 
acquiring  the  priority  of  light  claimed  for  each  such  ditch,  canal  or  reservoir,  and 
determine  the  matters  put  in  evidence,  and  make  and  cause  to  be  entered,  a  decree 
determining  and  establishing  the  several  priorities  of  right,  by  appropriation  of 
water  of  the  several  ditches,  canals  and  reservoirs,  in  such  water  district,  in  such 
stream  or  streams,  concemiug  which  testimony  shall  have  been  ofiered,  each  accord- 
ing to  the  time  of  its  said  construction  and  enlargement  or  enlargements  and  ex- 
tensions, with  the  amount  of  water  which  shall  be  held  to  have  been  appropriated 
by  such  construction  and  enlargement,  or  extensions,  describing  such  amount  by 
cubic  feet  per  second  of  time  (which  shall  also  be  the  method  of  measurement  for 
the  sale  of  water),  if  the  evidence  shall  show  sufficient  data  to  ascertain  such  cubic 
feet,  and  if  not,  by  width,  depth  and  grade,  and  such  other  description  as  will  most 
certainly  and  conveniently  show  the  amount  of  water  intended,  as  the  capacity  of 
snch  ditch,  canal  or  reservoir  in  such  decree.     Such  court  or  judge  thereof,  in  vaca- 
tion, shall  further  order  that  each  and  every  person  interested  or  claiming  any  such 
ditch,  canal  or  reservoir,  shall  receive  from  the  clerk  on  payment  of  a  reasonable 
fee  therefor,  to  be  fixed  by  the  court  or  judge,  in  vacation,  a  certificate  under  seal  of 
the  court,  snowing  date  or  dates,  and  amount  or  amounts  of  appropriations  adjudged 
in  favor  of  such  ditch,  canal  or  reservoir,  under  and  by  virtue  of  the  construction, 
extension  and  enlargement  thereof  severally,  also  specifying  the  number  of  said 
ditch  as  determined  by  the  court,  with  reference  to  priority,  and  of  each  priority  to 
which  the  same  may  be  entitled  by  reason  of  said  construction,  extension  and  en- 
largement ;  Frovidedj   That  any  party  or  parties  claiming  any  right  to  the  use  of 
water  for  beneficial  purposes  in  such  district,  and  on  such  stream  or  streams,  by 
reason  of  being  owner  of  or  interested  in  any  ditch,  canal  or  reservoir,  who  is  not 
mentioned  in  the  motion,  petition  or  application  tiled  and  presented  to  the  court,  shall 
be  notified  by  the  clerk  of  such  application,  and  shall  become  parties  to  such  pro- 
ceedings, and  shall  have  their  rights  adjudicated  therein.     The  court  or  judge  thereof, 
in  vacation,  may,  instead  of  taking  the  testimony  orally  or  in  open  court,  refer  the 
matter  to  some  person  to  take  and  reduce  to  writing  the  testimony  to  the  court  or 
Judge  thereof,  in  vacation,  and  the  person  to  whom  such  cause  shall  be  ref<'rred  for 
that  purpose,  shall  have  the  same  power  and  duties  concerning  the  taking  of  tx^sti- 
mony,  and  compelling  the  attendance  of  witnesses,  as  masters  in  chancery.     [S.  L. 
1886,  ch.  61,  $  15.] 

8ec.  1346.  Upon  the  order  of  the  court  fixing  the  time  of  hearing  being  made,  the 
clerk  shall  place  a  certified  copy  of  such  order,  which  order  shall  contain  the  namos 
of  all  the  parties  alleged  iu  application  to  be  interested  in  the  matter,  iu  the  posses- 


476  IRRIGATION  AND   RECLAMATION   OF   ARID   LAND^I. 

sioii  of  tho  sheriff  of  the  propor  comity,  which  shall  he  therenpon  served  npoD  each 
of  tho  parties  thereiu  naiued  in  the  same  manuer  as  a  suoimoDSi  aud  a  return  of  the 
service  shall  be  made  and  filed  with  the  clerk  within  fourteen  days  after  the  delivery 
of  said  order  to  the  sheriff',  or  if  served  by  any  other  person,  in  cases  where  a  sum- 
mons couhl  be  served,  then  return  shall  be  made  within  fonrteen  days  after  date 
of  order.  It  shall  bo  the  duty  of  the  clerk  also  to  give  public  notice  of  sach  appliea- 
tion  aud  order,  by  publication  in  a  newspaper,  if  any  be  printed  and  in  circolation, 
in  some  county  wherein  such  water  district  is  situated,  which  notice  shall  be  pab- 
lished  at  least  once  each  week  i'or  two  consecutive  weeks,  and  which  said  notice 
shall  contain  tho  date  of  the  filing  of  said  motion,  petition,  or  application,  the  name 
or  names  of  the  parties  filing  tho  same,  a  copy  of  the  order  made  by  the  court  for 
hearing,  and  shall  notify  all  parties  interested  as  owners  in  any  ditch,  canal,  or  reser- 
voir on  such  stream  or  streams  in  such  water  district,  as  well  as  the  persons  named 
in  the  motion,  petition,  or  application,  to  appear  at  said  court  or  before  the  judge 
thereof,  in  vacation,  at  the  time  appointed  and  stated  in  the  order,  and  that  all  per- 
sons interested  as  owners  or  consumers  may  then  and  there  present  his,  her,  or  their 
proofs  for  or  against  any  priority  of  right  of  water  by  appropriation  sought  to  be 
shown  by  any  party,  by  or  through  any  ditch,  canal,  or  reservoir  (either  as  owner  or 
consumer  of  water  drawn  therefrom),  and  in  case  any  party  mentioned  in  the 
motion,  petition,  or  application  can  not  l)e  personally  served  in  any  county  embraced 
in  such  water  district,  the  published  notice  above  provided  shall  be  deemed  sufficient 
service  of  notice :  Provided  further^  That  in  addition  to  such  publication  the  clerk 
shall  mail  such  published  notice  to  each  party  mentioned  in  the  motion,  petition,  or 
application,  directing  the  same  to  the  adaress  of  such  parties  as  stated  in  the  sworn 
statement  on  file.  Proof  of  the  proper  publication  shall  consist  in  the  sworn  certifi- 
cate of  the  publisher  of  the  paper  in  which  notice  is  published,  to  which  shall  be 
attached  a  printed  copy  taken  Irom  such  paper.     [S.  L.  1886,  ch.  61,  $  16.] 

Skc.  1347.  Any  person  or  persons  who  shall  knowingly  and  willfully  cut,  dig,  or 
break  down,  or  open  any  gate  bank,  embankment,  or  side  of  any  ditch,  canal,  or  res- 
ervoir, Hume,  tunnel,  or  feeder  in  which  such  person  or  persons  may  be  joint  owners, 
or  on  the  property  of  another,  or  in  the  lawful  possession  of  another  or  others,  and 
used  for  the  purpose  of  irrigation,  milling,  manufacturing,  mining,  or  domestic  pur- 
poses, with  intent  maliciously  to  injure  any  person,  association,  or  corporation,  or  for 
his  or  her  own  gain,  unlawfully,  with  the  intention  of  stealing,  taking,  or  causing  to 
run,  or  pour  out  of  such  canal,  or  reservoir  feeder,  or  flume,  any  water  for  his  or  ber 
own  profit,  benefit,  or  advantage,  to  the  injury  of  any  other  person,  persons,  associ- 
ation, or  cor|>oration  lawfully  in  the  use  of  such  water,  or  of  such  ditch,  canal,  tun- 
nel, feeder,  or  flume,  he,  she,  it,  or  they,  so  ofiending,  shall  be  deemed  guilty  of  a 
misdemeanor,  and,  on  conviction  thereof,  shall  be  fined  in  any  sum  not  exceeding  one 
hundred  dollars,  and  may  be  imprisoned  in  the  county  jail  not  exceeding  six  months, 
or  both,  at  the  discretion  of  the  court.     [S.  L.  1886,  ch.  61,  J  17.] 

Sec.  1:M8.  Any  party  or  parties,  representing  any  ditch,  canal,  or  reservoir,  or  any 
number  of  parties,  representing  two  or  more  ditches,  canals,  or  reservoirs,  which  are 
affected,  in  common  with  each  other,  by  any  portion  of  the  decree  rendered  by  the 
district  court,  by  which  he,  she,  it,  or  they  may  feel  aggrieved,  may  have  an  a{)pe:il 
from  said  district  court  to  the  supreme  court,  and  in  such  case  the  party  or  parties 
joining,  desiring  an  appeal,  shall  be  the  appellants,  and  the  parties  representing  any 
one  or  more  ditches,  canals,  or  reservoirs  affected  in  common,  adversely  to  the  in- 
terests of  appellant's,  shall  be  appellees.  The  party  or  parties  in  such  appeal  shall, 
within  sixty  days  after  the  date  of  the  decree,  file  in  the  district  court  wherein  any 
decree  is  entered  under  this  chapter  a  notice  of  appeal  in  writing,  stating  that  such 
party  or  parties  appeals  to  the  supreme  court  of  the  Territory  from  the  decree  ren- 
dered in  the  case,  or  any  part  thereof.  When  only  a  part  of  the  decree  is  appoale<l 
from  the  notice  of  the  appeal  should  so  state,  and  shall  also  in  that  case  specify  tbo 
portion  or  part  of  the  decree  appealed  from.  Upon  filing  of  such  notice  of  appeal  the 
cause  shall  be  deemed  to  be  appealed  to  the  supremo  court  of  the  Territory:  Provided, 
however  J  That  the  party  or  parties  appealing  as  aforesaid,  shall,  within  sixty  days 
aforesaid,  enter  into  an  undertaking,  to  be  approved  by  the  district  court,  or  judji^ 
thereof,  and  to  be  given  to  all  parties  in  said  suit  or  proceeding,  other  than  tho  parties 
appealing,  and  to  be  in  such  an  amount  as  the  court  or  said  judge  shall  fix,  condi- 
tioned that  the  parties  giving  their  said  undertaking  shall  prosecute  their  appeal  to 
effect,  and  without  unnecessary  delay,  and  will  pay  all  costs  and  damages  which  tbe 
parties  to  whom  the  undertaking  is  given,  or  either  or  any  of  them  may  sustain  in 
consequence  of  such  appeal.     [S.  L.  1886,  ch.  61,  $  18.] 

Sec.  1349.  The  order  last  aforesaid  shall  be  entered  of  record,  and  the  appellant 
or  appellants  shall  cause  a  certified  copy  thereof  to  be  served  on  each  of  the  ap- 
pellees, by  delivering  the  same  to  him  or  her,  if  he  or  she  may  be  found,  or  otherwise 
serving  tho  same,  in  manner  tho  same,  as  may  be  provided  for  serving  summons  fnwn 
the  district  court  by  the  laws  then  in  force.     [S.  L.  1886,  ch.  61,  $  19.] 

Skc.  11)50.  The  appellant  or  appellants  shall,  within  six  mouths  after  the  nppt'al 
be  allowed  as  aforesaid,  file  in  the  oilice  of  the  clerk  of  the  supreme  court  of  this  Ter- 
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ritory  a  certified  transcript  of  the  proceedings  had  in  the  case  in  the  district  conrt 
containing  the  pleadings  and  the  statements  of  the  parties  filed  herein  and  all  evi- 
dence of  record  offered  on  the  hearing  of  the  cause,  or  so  innch  thereof  as  shall  effect 
the  ai^propriation  of  water  claimed  by  the  means  of  constmction,  enlargement,  orre- 
enlargement  of  the  several  ditches,  canals,  and  reservoirs  mentioned  in  the  order 
allowing  the  appeal.  When  the  evidence  has  been  taken  in  the  open  court,  or  before 
the  judge,  in  vacation,  such  evidence,  or  the  substance  thereof,  reduced  to  writing 
and  signed  by  the  judge,  or  in  case  notes  of  said  testimony  have  been  taken  by  the^ 
official  stenographer,  a  transcription  of  the  same,  signed  by  the  stenographer  and  at- 
tested by  his  official  seal,  filed  with  the  clerk  of  the  conrt,  shall  be  deemed  a  record 
of  the  evidence  taken  in  said  court.     fS.  L.  1886,  ch.  61,  $  20.] 

Skc.  1351.  The  supremo  conrt,  in  all  cases  heard  before  it  under  this  chapter,  shall, 
where  it  can  properly  be  done,  render  such  decree  as  the  court,  or  the  judge  below, 
should  have  rendered.  It  may  either  reverse  or  modify  the  decree  of  the  court  or 
judge  below,  and  in  cases  where  the  decree  of  the  court  below  is  reversed,  in  whole  or 
in  part,  ifc  may  direct  the  court  below  as  to  its  further  proceedings  therein.  [S.  L. 
1886,  ch.  61,  J  21.] 

Src.  1352.  No  claim  of  priority  of  any  person,  association,  or  corporation  on  ac- 
count of  any  ditch,  canal,  or  reservoir,  as  to  which  he,  she,  it,  or  they  have  failed  or 
refuse  to  offer  evidence,  nndor  any  adjudication  herein  provided  for,  shall  be  regarded 
by  any  water  commissioner  in  distributing  water  in  times  of  scarcity  thereof,  until 
such  time  as  such  party  shall  have  by  application  to  the  court  having  jurisdiction 
obtained  leave  and  made  proof  of  the  priority  of  right  to  which  such  ditch,  canal, 
or  reservoir  shall  be  justly  entitled,  which  leave  shall  be  granted  in  all  cases  upon 
terms  as  to  notice  to  other  parties  interested,  and  upon  payment  of  all  costs,  and 
upon  affidavit  or  petition  sworn  to,  showing  the  rights  claimed,  and  the  ditches, 
canals,  and  reservoirs,  with  the  names  of  the  owners  thereof,  against  which  such 
jtriority  is  claimed,  nor  until  a  decree  adjudging  such  priority  to  such  ditch,  canal,  or 
reservoir  has  been  entered,  and  certificate  such  as  mentioned  in  section  thirteen  hun- 
dred and  forty-six  shall  have  been  issued  to  claimant  and  presented  to  the  water 
commissioner.     [S.  L.  1886,  ch.  61,  6  22.] 

8ec.  1353.  No  person,  association,  or  corporation  representing  any  ditch,  canal,  or 
reservoir  shall  be  permitted  to  give  or  offer  any  evidence  before  said  court  until  he, 
she,  it,  or  they  shall  have  filed  a  statement  of  claim  in  substance  the  same  in  all  re- 
spects as  is  required  to  be  filed  under  the  provisions  hereof.     [S.  L.  1886,  ch.  61,  $  23.  ] 

Sec.  1354.  The  district  conrt,  or  judge  thereof,  in  vacation,  shall  have  power  to 
order  for  good  cause  shown,  upon  t>erms  just  to  all  parties,  and  in  such  manner  as 
may  seem  meet,  a  re-argnment  or  review,  with  or  without  additional  evidence,  of  any 
decree  made  under  the  provisions  of  this  chapter,  whenever  said  court  or  judge  shall 
find  from  the  cause  shown  for  that  purpose  by  any  party  or  parties  feeling  ag- 
grieved, that  the  ends  of  justice  will  be  thereby  promoted,  but  no  such  review  or 
reargument  shall  be  ordered  unless  applied  for  by  petition  or  otherwise  within  two 
years  of  the  time  of  entering  the  decree  complained  of.    [S.  L.  1886,  ch.  61,  $  24.] 

Sec.  1355.  Persons  desiring  to  construct  and  maintain  reservoirs  for  the  purpose  of 
storing  water  shall  have  the  right  to  take  from  any  of  the  natural  streams  of  the 
Territory  and  store  away  any  unappropriated  water  not  needed  for  immediate  use, 
for  domestic  or  irrigation  or  other  beneficial  purposes,  to  construct  and  maintain 
ditches,  canals,  flumes,  or  tunnels,  for  carrying  such  water  to  and  from  such  reser- 
voirs, ditches,  cansrls,  tunnels,  and  flumes,  in  the  same  manner  provided  by  law  for 
the  condemnation  of  lands  tor  right  of  way  for  dit>ches:  Provided^  No  reservoir  with 
embankments  or  a  dam  exceeding  ten  feet  in  height  shall  be  made  without  first  sub- 
mitting the  plans  thereof  to  the  county  commissioners  of  the  county  in  which  it  is 
situated,  and  obtaining  their  approval  of  said  plans:  And  provided,  further^  That  no 
such  reservoir  shall  be  constructed  or  made  in  or  across  the  channel  of  any  natural  and 
running  stream.     [S.  L.  1886,  ch.  61,  $  25.] 

Sec.  13.'>6.  The  owners  of  reservoirs  shall  be  liable  for  all  damage  arising  from  leak- 
age or  overflow  of  the  waters  therefrom,  or  by  floods  caused  by  breaking  of  the  em- 
bank mentis  of  such  reservoir.     [S.  L.  1886,  ch.  61,  $  26.  ] 

Sec.  1357.  Every  witness  who  shall  attend  before  the  court,  or  the  judge  thereof  in 
vacation,  or  before  the  person  appointed  to  take  testimony,  in  the  causes  provided 
for  in  this  chapter,  under  subpoena,  by  request  of  any  party,  shall  be  entitled  to  the 
same  fees  and  mileage  as  witnesses  in  civil  cases  in  the  district  court,  and  shall  be 
paid  by  the  party  requiring  his  testimony.    [S.  L.  1886,  ch,  61,  $  27.] 

Sec.  1358.  It  shall  not  be  necessary  for  any  corporation  heretofore  organized  and 
now  existing,  or  for  any  corporation  hereafter  organized,  under  the  laws  of  this  Ter- 
ritory, which  has  heretofore,  or  shall  have  hereafter  constrncted,  operated,  or  main- 
tained any  ditches,  canals,  flumes,  tunnels,  or  reservoirs,  or  other  appropriations  of 
water,  for  the  purpose  of  irrigation,  mining,  manufacturing,  domestic  uses,  or  for  any 
beneticial  purpose  whatever,  to  incorporate  as  a  ditch  company,  or  companies,  if  the 
objects  or  purposes  for  which  such  corporation  shall  have  been  formed  or  incorporated, 
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imply,  porniit,  or  make  necoswiry,  or  advaotageons,  snch  nse  or  uses  of  water;  and 
Buuh*  corporation  for  all  the  purpoBCH  of  thiHohaptor  Bliall  have  all  the  riehta  of  a  nat- 
nral  jtciBoii  uh  dcfinccl  herein,  and  Hhall  have  its  ri^htH  deterniiued.  m  the  same 
manner :  Providedf  No  priority  of  water  right  shall  take  from  any  city  or  town  the 
water  required  lor  the  use  of  the  the  reHidents  thereof.     [S.  L.  1880,  ch.  61 ,  $  28.] 

8kc.  hV)i),  Said  water  commiHHioners  shall  so  divide,  regulate,  and  control  the  ase 
ot  tlie  water  of  all  streams  within  their  respective  districts  in  such  manner,  as  near 
as  may  he,  as  will  prevent  unnecessary  waste  of  water,  and  to  that  end  snch  com- 
miHsioners  shall  HO  shut  and  fiisten  the  head-gate  or  gates  of  all  ditches  so  that  no 
more  water  will  How  into  said  ditch  than  is  actually  required  and  will  be  nsed  for  the 
UH<'H  or  purpoHOH  for  which  such  water  was  appro])riat.ed,  and  any  person  who  may  be 
injured  by  the  action  of  any  water  conmiissioner  or  by  his  failure  to  act  pursuant  to 
this  chapter,  may  resort  to  any  court  of  competent  jurisdiction  for  snch  relief  as  he 
may  he  entitled  to.     [8.  L.  im'u  eh.  (il,  ^  29.] 

Sko.  VM'A).  It  shall  be  the  duty  of  every  person,  corporation,  or  company,  who  shall 
couKtruet,  maintain,  or  operate  any  ditch  or  canal  under  the  provisions  of  this  chap- 
ter toeoiiHtructand  maintain,  at  the  ]K)int  and  place  where  the  water  is  divertedfrom 
its  natural  channel,  some  tit  and  ])roper  obstruction  whereby  all  fish  will  bepreyented 
from  entering  said  ditch  or  canal.  Any  person,  company,  or  corporation  violatiog 
the  provisiouHof  this  section  shall  be  adjudged  guilty  of  a  misdemeanor,  and  on  con- 
viction thereof  shall  be  punished  by  a  line  of  not  more  than  one  hundred  dollars  or 
by  imprisonment  in  the  county  jail  not  less  than  ten  nor  more  than  sixty  days,  or  by 
both  Hiieli  hue  and  imin'isonment.     l.S.  L.  1)S8(>,  ch.  (il,  $  30. j) 

Sk(-.  liUll.  TliiH  chapter  shall  in  n(»  wise  be  construed  as  impairing  or  abridging  any 
rights  already  vested  in  any  i>erHoii  or  persons,  company  or  corporation,  by  viitue  of 
the  law  liereiofore  iu  force.     [8.  L.  1^8(),  ch.  Gl,  $  31.] 

ClIAl»TKR  55. 

IHIIICATION — APPKOrKlATlON   OF   WATKR — TERRITORIAL  KNGINEER. 

AN  \VT  croiitiii^  the  office  of  Territorial  engineer  and  conceming  appropriation  of  water. 

Tie  it  vnucted  bif  the  Council  and  Ifonne  of  liitpreseiitalivea  of  the  Tei-ritory  of  Wyoming: 

Section  1.  Tlx^e  shall  be  a  Territorial  engineer,  who  shall  be  appointed  by  tlie 
gov«Mnor,  by  an<l  with  the  consent  of  the  legislative  council;  he  shall  hold  his  oflico 
for  the  term  of  two  years,  commencing  on  the  lirst  day  of  April,  A.  I),  eighteen  huii- 
<lred  and  eighty-iMght,  and  until  his  successor  shall  be  appointed  and  shall  have 
qualified. 

The  governor  may  at  any  time,  upon  good  cause  being  shown,  remove  the  Terri- 
torial (engineer,  and  till  the  vacancy  occasioned  by  such  removal  from  office. 

The  Territorial  engineer  shall  receive  a  salary  of  two  thousand  and  five  hundrtMl 
dollars  per  annum,  jiayable  in  monthly  installments  by  the  Territorial  treasurer,  upon 
warrants  drawn  by  the  Territorial  auditor. 

The  Territorial  engineer  shall  keep  his  office  at  the  Territorial  capitol,  in  a  room  in 
the  capitol  building,  to  bo  set  aside  for  his  use  by  the  governor. 

liefore  entering  upon  the  duties  of  his  ofiHce  he  shall  take  and  subscribe  an  oath 
before  some  oflicer  authorized  by  the  laws  of  this  Territory  to  administer  oaths,  to 
faithfully  ])erforni  the  duties  of  his  olfice,  and  file  with  the  secretory  of  the  Territory 
said  oath  and  his  otlieial  bon<l,  in  the  penal  sum  of  five  thousand  dollars,  with  not 
IcHs  than  two  sureties  to  be  approved  by  the  governor  of  the  Territory,  and  con- 
diti(med  f(»r  the  faithful  discharge  of  the  duties  of  his  office,  and  for  delivering  to 
his  successor,  or  other  officer  ai)pointed  by  the  governor  to  receive  the  same,  all 
moneys,  books,  and  other  property  belonging  to  the  Territory  then  in  his  handii,  or 
under  his  control,  or  with  which  he  may  be  legaUy  chargeable,  as  snch  ofllrer.  No 
])erson  shall  be  a]>pointcd  as  such  Territorial  eDfflueer  who  is  not  known  to  hare  neb 
tlH'oretical  knowledge  and  practical  skill  and  ft-^Tje^^^nw  v  diaU  fit  him  ibrtlie 
position. 

Skc.  '2.  The  Territorial  eng'»»' 
and  division  of  the  water  o' 
hav<^  supervision  of  the  wOaj*.  «/ 
tricts  of  the  Territory,  and  sh* 
which  comes  within  the ' 
by  the  governor  to  do  so, 

'  Sec.  3.  The  Territo 
ments  and  calonlatio] 

S>er  second  of  tim^  o- 
rawn  for  IrH' 
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i 
for  the  storage  of  waters  in  those  portions  of  the  Territory  "where  snch  a  system  is 

graclicable,  stating  in  snch  report  the  location,  capacity,  and  cost  of  snch  reservoirs; 
e  shall  become  conversant  with  the  water-ways  of  the  Territory,  and  needs  of  the 
Territory  as  to  irrigation  matters,  and  in  his  report  to  the  governor  he  shall  make 
such  suggestions  as  to  the  amendment  of  existing  laws,  or  the  enactment  of  new 
laws,  as  his  information  and  experience  may  suggest;  and  he  shall  keep  full  and 
proper  records  of  his  works,  observations,  and  calculations,  all  of  which  shall  be  the 
property  of  the  Territory. 

Sec.  4.  The  Territorial  engineer  shall,  onreqnest  of  any  party  interested,  measure 
and  ascertain  the  carrying  capacity  of  any  ditch  used  for  irrigation  or  other  bene- 
ficial purposes,  which  may  be  now,  or  which  may  hereafter  be  constructed  or  en- 
larged, and  give  to  the  party  or  parties  requiring  such  services  an  official  certificate 
of  the  size  and  carrying  capacity  of  such  ditch,  expressed  in  cubic  feet  per  second  of 
time,  as  he  shall  find  it  at  the  time  of  measuring  the  same.  For  such  services  he 
shall  be  entitled  to  receive  from  the  party  or  parties  requiring  the  same  his  per  diem 
el  arges,  not  exceeding  ten  dollars  per  day,  and  his  reasonable  traveling  expenses: 
Provided,  That  all  per  diem  charges  for  such  services  received  by  the  Territorial  en- 
gineer shall  be  delivered  by  him  to  the  Territorial  treasurer,  who  shall  credit  the 
same  to  the  general  fund.  If  the  applicant  or  applicants  for  such  engineer's  certifi- 
cate shall  state  in  writing  to  the  engineer  that  the  ditch  to  be  measured  is  so  remote 
from  the  office  of  the  engineer  as  to  render  the  expense  of  the  engineer's  personal  ex- 
amination too  great,  or  if  in  the  engineer's  judgment  such  ditch  is  too  far  distant  to 
prevent  him,  consistently  with  his  public  duties,  to  make  such  personal  examination, 
it  shall  in  such  cases  be  his  duty  to  appoint  some  competent  civil  engineer,  residing 
in  the  vicinity  of  such  ditch,  to  make  a  sworn  statement  setting  forth  the  width 
on  top  and  bottom,  depth,  grade,  and  slope  of  the  bank  of  such  ditch  or  its  enlarge- 
ment, and  all  such  other  data  concerning  such  ditch  so  to  be  measured  as  the  Terri- 
torial engineer  shall  direct.  Such  civil  engineer  shall  receive  for  his  services  such 
sum  as  may  be  agreed  upon  between  himself  and  the  party  requiringhis  services,  but 
in  the  absence  of  any  agreement  in  writing  such  compensation  shall  not  exceed  ten 
dollars  per  day  and  his  reasonable  traveling  expenses.  The  Territorial  engineer  shall 
furnish  the  person  so  appointed  with  blank  certificates  upon  which  to  enter  the  neces- 
sary data  concerning  the  ditch  or  its  enlargement,  so  to  be  measured,  which  blank 
shall  be  properly  filled  out  and  verified  by  the  oath  of  the  party  making  such  meas- 
urements  and  returned  to  the  Territorial  engineer,  who  shall  make  his  own  calcula- 
tions of  the  carrying  capacity  of  such  ditch  or  enlargement,  expressed  in  cubic  feet 
per  second  of  time,  and  certiiy  to  the  same.  The  certificates  provided  for  in  this  sec- 
tion shall  set  forth  the  time  of  making  the  measurement,  the  location  of  the  headgate 
of  the  ditch  measured,  the  name  of  the  natural  stream  of  water  from  which  such  ditch 
draws  its  supply  of  water,  the  width  of  such  ditch  both  on  top  and  on  bottom,  its 
depth  and  grade,  and  its  carrying  capacity  expressed  in  cubic  feet  per  second  of  time, 
and  also  the  name  of  the  ditch  and  of  the  owner  or  owners  thereof,  if  known.  All  such 
certificates  shall  be  recorded  at  length  in  the  office  of  the  said  Territorial  engineer, 
and  copies  of  such  record  duly  certified  to  by  the  said  engineer,  shall  be  received  in 
all  the  courts  of  this  Territory,  as  prima  facie  evidence  of  the  fact  therin  set  forth, 
as  hereby  required. 

Sec.  5.  The  Territorial  engineer,  with  the  consent  of  the  governor,  shall  have 
power  to  employ  assistants  at  an  expense  not  to  exceed  one  thousand  dollars  in  aiiy 
one  year,  who  shall  be  paid  out  of  any  moneys  appropriated  for  that  purpose,  on  the 
certificate  of  said  Territorial  engineer,  approved  by  the  governor,  showing  the  rea- 
son for  such  em)>loyment,  the  services  rendered,  and  the  amount  thereoi,  and  on 
presentaticm  of  such  certificate  to  the  Territorial  auditor,  by  the  person  entitled 
thereto,  he  shall  issue  his  warrant  on  the  territorial  treasurer  for  the  amount  thereof 
to  be  paid  out  of  any  appropriation,  as  aforesaid,  and  not  otherwise. 

Sec.  6.  When  the  Territorial  engineer  is  called  away  from  hisoffice  in  the  discharge 
of  his  public  duties,  he  shall  be  entitled  to  his  actual  traveling  expenses,  which 
shall  be  paid  out  of  any  money  appropriated  for  that  purpose,  on  the  certificate  of 
the  said  engineer;  such  certificate  shall  be  presented  by  the  said  <iigineer  to  the  Ter- 
ritorial auditor,  who  shall  thereupon  draw  his  warrant  npon  the  Territorial  treasurer 
for  the  amount  thereof,  to  be  paid  out  of  such  appropriation:  Provided,  That  this 
section  shall  not  be  so  construed  as  to  authorize  the  payment  of  traveling  expenses  to 
said  engineer  when  called  away  from  his  office  to  perform  any  of  the  work  mentioned 
in  section  four  of  this  act. 

Sec.  7.  The  appropriator  of  any  of  the  public  waters  in  this  Territory  shall  con- 
Btmct  and  maintain,  under  the  direction  of  the  Territorial  engineer,  a  flume  or  other 
measuring  device,  at  or  as  near  the  head  of  his  ditch  as  is  practicable,  for  the  j)ur- 
pose  of  assisting  the  water  commissioners  in  determining  the  amount  of  water  that 
may  be  turned  into  the  ditch  or  the  amount  that  may  be  by  his  ditch  diverted  from 
the  stream.  In  case  any  owner  or  appropriator  of  public  waters  that  have  been 
acyudicated  upon  neglect  or  refuse  to  put  in  such  measuring  device,  after  thirty 
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days'  notice  to  do  so  by  the  Territorial  engineer,  the  said  engineer  may  direct  the 
water  comuiissi oner,  of  the  district  in  which  the  ditch  may  besitnate  to  put  in  sncb 
Hume  or  measuring  device,  which  being  done  by  the  water  commissioner,  he,  the 
said  commissioner,  shall  ])resont  the  bill  of  the  cost  of  such  flume  or  measuring  do- 
vice  to  the  owner  or  owners  of  the  ditch,  and  if  such  owner  or  owners  shall  refuse 
or  neglect,  for  three  days  after  presentation  of  such  bill,  to  pay  the  same,  the  said 
water  commissioner  may  maintain  a  civil  action  in  his  own  name^  in  any  court  of 
the  Territory,  for  the  recovery  of  the  same,  with  all  accruing  costs.  Said  suit  shall 
be  iirosecuted  by  the  county  and  prosecuting  attorney  for  the  county  wherein  such 
suit  may  be  brought,  free  of  any  charge  against  said  commissioner. 

Sec.  8.  The  Territorial  engineer  shall  jirepare  and  render  to  the  governor  yearly, 
and  oftener  if  required,  full  and  true  reports  of  his  woik,  touching  all  the  matters 
and  duties  devolving  upon  him  by  virtue  of  his  oflSce,  which  report  shall  be  delivered 
to  the  governor  on  or  before  the  thirtieth  day  of  November  in  each  year,  iu  order  that 
the  same  may  be  iuid  before  the  legislative  assembly  at  its  regular  sessions. 

JSkc.  9.  In  all  cases  in  which  the  priorities  to  the  right  to  the  use  of  the  waters  of 
any  of  the  streams  of  this  Territory  have  have  been  adjudicated  by  any  of  the  district 
courts  of  this  Territory  under  the  provisions  of  chapter  two  of  title  nineteen  of  the 
Kevised  Statutes  of  Wyoming,  it  shall  be  the  duty  of  the  clerk  of  the  district  conrt 
wherein  such  adjudication  may  have  been  made  to  forward  a  certified  copy  of  such 
decree  to  the  Territorial  engineer  immediately  after  the  rendering  of  a  decree  iu  the 
matter  of  such  adjudication,  and  for  such  copy  there  shall  be  paid  to  the  said  clerk, 
out  of  the  treasury  of  the  county  wherein  such  decree  was  rendered,  compensation  at 
the  rate  of  ten  cents  for  each  one  hundred  words  contained  in  such  decree.  On  re- 
ceipt of  such  copy  of  such  decree  it  shall  be  the  duty  of  the  Territorial  engineer  to 
cause  the  sjime  to  be  recorded  at  length  in  a  suitable  book,  to  be  provided  for  that 
purpose,  and  as  soon  thereafter  as  practicable  to  tbrward  to  the  water  commissioner 
of  the  water  district  wherein  the  stream  adjudicated  upon  is  situated  a  statement 
showing  the  title  of  the  court  in  which  such  decree  was  rendered,  the  date  of  the  de- 
cree, the  name  of  each  ditch  the  priority  of  which  has  been  by  such  decree  deter- 
mined, its  capacity,  showing  the  width,  depth,  and  grade  of  tbe  said  ditch  and  the 
quantity  of  water  per  second  of  time  to  which  said  ditch  is  declared  by  such  decree  to 
be  entitled,  to  be  expressed  in  cubic  feet  per  second  of  time,  and  thereafter,  in  the  su- 
pervision of  the  distribution  of  the  waters  of  such  streams  by  said  ditches  so  adjudi- 
cated upon  it  shall  be  the  duty  of  the  said  water  commissioner  to  be  guided  by  such 
statement.  It  shall  be  the  duty  of  the  Territorial  engineer  to  procure  and  cause  to  be 
recorded  in  his  office  a  description  of  the  flume  or  other  measuring  device  at  the  head 
of  each  ditch  so  adjudicated  upon,  showing  the  width,  depth,  andgrade  of  each  flume 
or  other  measuring  device,  and  to  calculate  and  determine  the  quantity  of  water, 
expressed  in  cubic  feet  per  second  of  time,  which  will  flow  through  suck  flume  or 
other  measuring  devitle  at  various  depths,  and  furnish  the  proper  water  commissioner 
with  a  statement  of  the  same. 

Sec.  10.  The  water  of  evt^ry  natural  stream  not  heretofore  appropriated,  within 
the  Territory  of  Wyoming,  is  hereby  declared  to  be  the  proi)erty  of  the  public,  and 
the  same  is  hereby  dedicated  to  the  use  of  the  people  of  said  Territory,  subject  to  ap- 
propriation as  hereinafter  provided. 

Sec.  11.  Every  person,  company,  or  corporation  hereafter  constructing,  enlarging, 
or  extending  any  ditch,  canal,  or  reservoir  for  irrigation  or  other  beneficial  purposes, 
and  intending  to  use  or  appropriate  any  water  from  any  natural  stream  within  a 
water  district  for  such  purposes,  shall,  within  ninety  days  after  the  commencement 
of  the  construction,  enlargement,  or  extension  of  such  ditch,  canal,  or  leservoir,  tile 
and  cause  to  bo  recorded  in  the  ofiice  of  the  county  clerk  and  ex-otficio  register  of 
deeds  of  the  county  in  which  is  situated  the  district  court  having  jurisdiction  of  all 
questions  concerning  the  i>riority  of  rights  to  the  use  of  water  in  such  water  district, 
a  statement  of  claim  under  oath,  setting  forth  the  name  or  names,  together  with  the 
post-office  address  of  the  owner  or  owners  of  any  such  ditch,  canal,  or  reservoir;  the 
name  thereof,  if  any,  and  if  without  a  name,  the  owner  or  owners  shall  adopt  a  uanie 
to  be  therein  stated,  by  which  such  ditch,  canal,  or  reservoir  shall  thereafter  be 
known ;  the  number  of  the  water  district  in  which  the  same  is  situated;  a  description 
of  such  ditch,  canal,  or  reservoir,  as  to  location  of  head-gate  and  the  general  course 
of  such  ditch  ;  the  name  of  the  natural  stream  from  which  such  ditch,  canal,  or  reser- 
voir draws  its  supply  of  water;  the  length,  width  at  top  and  bottom,  depth,  grade, 
and  carrying  capacity  thereof,  expressed  in  cubic  feet  per  second  of  tinie,  as  near  asuiay 
be ;  the  time,  giving  the  day,  mcmth,  and  year  when  work  was  conimenced  thereou 
by  original  construction,  enlargement,  or  extension,  as  the  case  may  be,  and  likewise 
the  date  when  water  was  actualy  appropriated  therefrom  for  irrigation  and  oihtr 
beneficial  purposes ;  the  number  of  acres  lying  under  and  being,  or  proi)08ed  to  !«•. 
irrigated  by  water  therefrom,  and  a  map  or  plat  on  a  scale  of  not  less  than  one  inch 
to  the  mile,  showing  the  location  or  route  of  such  ditch,  canal,  or  reservoir,  and  tlio 
natural  stream  from  which  it  draws  its  supply  of  water,  and  ;\lay  tUe  legal  bsbdi' 
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vifiioDS  of  land  throngh  which  they  flow:  Provided,  That  in  case  the  said  statement 
gives  the  direction  or  route  of  snch  ditch  by  courses  and  distances,  according  to 
the  field-notes  of  the  survey  thereof,  it  shall  not  be  necessary  to  include  in  any  snch 
statement  the  map  or  plat  above  referred  to.  Snch  statement  shall  be  signed  by  the 
person  owning  such  ditch,  canal,  or  reservoir,  or,  in  case  of  a  copartnership,  by  any 
member  thereof,  for  and  in  behalf  of  such  copartnership,  or  in  case  of  a  corpora- 
tion, by  the  president  or  secretary  thereof,  and  such  statement  shall  be  recorded  as 
i^oresaid  in  a  book  to  be  kept  for  that  purpose. 

Sec.  12.  If  the  owner  or  owners  of  any  such  ditch,  canal,  or  reservoir  shall  prose- 
cute the  work  of  construction  thereon  diligently  and  continuously  until  completed, 
and  shall  otherwise  comply  with  the  provisions  of  law,  such  owner  or  owners  shal], 
as  regards  the  owner  or  owners  of  all  other  ditches  subsequently  constructed  and 
drawing  their  supply  of  water  from  the  same  stream,  have  a  priority  of  right  to  the 
use  of  such  water  from  and  after  the  date  of  the  commencement  of  the  construction 
thereof,  but  not  otherwise.  The  beginning  of  all  necessary  surveys  of  such  ditch 
shall  be  considered  as  the  commencement  of  such  work  of  construction. 

Seg.  13.  When  the  waters  of  any  natural  stream  are  not  sufficient  for  the  service  of 
all  those  desiring  the  use  of  the  same,  those  using  the  water  for  domestic  purpose 
shall  have  preference  over  those  claiming  water  for  any  other  purpose,  and  those 
using  the  water  for  agricultural  purposes  shall  have  the  preference  over  those  using 
the  same  for  manufacturing  purposes. 

Sec.  14.  The  priority  of  right  to  the  use  of  such  water  shall  be  limited  and  re- 
stricted to  so  much  thereof  as  may  be  necessarily  used  and  appropriated  for  irriga- 
tion or  other  beneficial  purposes  as  aforesaid,  irrespective  of  the  carrying  capacity  of 
the  ditch,  and  all  the  balance  of  the  water  not  so  appropriated  shall  be  aUowed  to  run 
in  the  natural  stream  from  which  such  ditch  draws  its  supply  of  water,  and  shall  not 
be  considered  as  having  been  appropriated  thereby ;  and  m  case  the  owner  or  owners 
of  any  such  ditch,  canal,  or  reservoir  shall  fail  to  use  the  water  therefrom  for  irri- 
gation or  other  beneficial  purposes,  or  shall  refuse  to  furnish  any  surplus  water  to 
the  owner  or  owners  of  lands  lying  under  such  ditch  as  hereinafter  provided,  during 
any  two  successive  years,  they  shall  be  considered  as  having  abandoned  the  same,  and 
<shall  forfeit  all  water  rights,  easements,  and  privileges  appurtenant  thereto,-  and  the 
waters  formerly  appropriated  by  them  may  be  again  appropriated  for  irrigation  and 
other  beneficial  purposes  the  same  as  if  such  ditch,  canal,  or  reservoir  had  never  been 
constructed ;  neither  shall  the  owner  or  owners  of  any  snch  ditch,  canal,  or  reservoir 
have  any  right  to  receive  from  others  any  royalty  for  the  use  of  the  water  carried 
thereby,  but  every  such  owner  or  owners  having  a  surplus  supply  of  water  and  fur- 
nishing the  same  to  others  from  any  ditch,  canal,  or  reservoir  as  hereinafter  provided, 
shaJl  be  considered  common  carriers  and  shall  be  subject  to  the  same  laws  that  gov- 
ern common  carriers. 

Sec.  15.  The  owner  or  owners  of  any  such  ditch  which  carries  a  greater  quantity  of 
water  than  the  owner  or  owners  thereof  necessarily  use  for  irrigation  and  other  bene- 
ficial purposes  in  connection  with  their  own  lands  shall,  when  application  is  made 
to  them  for  that  purpose,  furnish  such  surplus  water  at  reasonable  rates  to  the  own- 
ers of  lands  lying  under  any  such  ditch  for  the  purpose  of  reclaiming  such  lands  and 
rendering  the  same  productive,  and  in  case  of  refusal  so  to  do  the  owner  or  owners 
of  any  such  ditch  may  be  compelled  by  injunctiou  suit  to  furnish  such  water  on  such 
terras  as  to  the  court  may  seem  meet  and  proper :  Provided^  That  the  board  of  county 
commissioners  in  their  respective  counties  shall  have  power,  when  applicution  is 
made  to  them  by  either  party  interested,  to  establish  reasonable  maximum  rates  to 
be  charged  for  the  use  of^water,  whether  furnished  by  individuals  or  corporations. 

Sec.  16.  The  cubic  foot  of  water  per  second  of  time  shall  be  the  legal  standard  for 
the  measurement  of  water  in  this  Territory,  both  for  determining  the  flow  of  water 
in  natural  streams  and  ditches  and  also  for  the  purpose  of  distributing  water  there- 
from. 

Sec.  17.  Nothing  in  this  act  contained  shall  in  any  wise  interfere  with  any  prior 
right  to  the  use  of  said  water;  neither  shall  the  owner  or  owners  of  any  such  ditch, 
canal,  or  reservoir  who  have  heretofore  complied  with  the  laws  relating  thereto 
enacted  by  the  ninth  legislative  assembly  of  Wyoming  be  required  to  file  any  addi- 
tional statement  of  claim  under  the  provisions  of  this  act. 

Sec.  18.  Section  thirteen  hundred  and  forty-three  of  the  Revised  Statutes  of  Wyo- 
ming and  all  laws  and  parts  of  laws  inconsistent  herewith  are  hereby  repealed. 

Sec.  19.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage 

Approved  March  8,  1888. 
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CONSTXTUnONAL  PROVISIONa 

[FILBD  WITH  THE  COIOHTTEB  BY  JOHN  K.  JEFFREY,  SECRETARY  OF  STATE  COK« 

STITUTIONAL  CONVENTION. J 

Article  l,—Deolaraiion  of  rights. 

Sec.  31.  Water  being  essential  to  industrial  prosperity,  of  limited  amount,  and  ^asy 
of  diversion  from  its  natural  channels,  its  control  must  be  in  the  State,  which  in  pro- 
viding for  its  use  shall  equally  guard  all  the  various  interests  involved. 

Sec.  3*2.  Private  property  shall  not  be  taken  for  private  use  unless  by  consent  of  the 
owner,  except  for  private  ways  of  necessity,  and  for  reservoirs,  drains,  flames,  or 
ditches  on  or  across  the  lands  of  others  for  agricultural,  mining,  milling,  domestic,  ot 
sanitary  purposes,  nor  in  any  case  without  due  compensation. 

Article  YIII. — Irrigation  and  water  rights. 

Section  1.  The  water  of  all  natural  streams,  springs,  lakes,  or  other  collection  of 
still  water,  within  the  boundaries  of  the  State,  are  hereby  declared  to  be  the  property 
of  the  State. 

Sec.  2.  There  shall  be  constituted  a  board  of  control,  to  be  composed  of  the  State 
engineer  and  superintendents  of  the  water  divisions,  which  shall,  under  such  regula- 
tions as  may  be  prescribed  bylaw,  have  the  supervision  of  the  waters  of  the  State  and 
of  their  appropriation,  distribution,  and  diversion,  and  of  the  various  ofScers  con- 
nected therewith.    Its  decisious  to  bo  subject  to  review  by  the  courts  of  the  State. 

Sbc.  3.  Priority  of  application  for  beneficial  uses  shall  give  the  better  right. 
No  appropriation  shall  be  denied  except  when  such  denial  is  demanded  by  the  public 
interests. 

Sec.  4.  The  legislature  shall  bylaw  divide  the  State  into  four  water  divisions,  and 
provide  for  the  appointment  of  superintendents  thereof. 

Sec.  5.  There  shall  be  a  State  oiiginoer,  who  shall  bo  appointed  by  the  governor  of 
the  State  and  contirmod  by  the  senate ;  he  shall  hold  his  office  for  the  term  of  six 
years,  or  until  his  successor  sliall  liave  been  appointed  and  shall  have  qualified.  He 
shall  he  president  of  the  board  of  control,  and  shall  have  general  supervision  of  the 
waters  of  the  State  and  of  the  oflicers  connected  with  its  distribution.  No  person  shall 
be  appointed  to  this  position  who  has  not  such  theoretical  knowledge  and  such  prac- 
tical experience  and  skill  as  shall  lit  him  for  the  x>osition. 

Article  X. — Corporations. 

Section  1.  The  legislature  shall  provide  for  the  organization  of  corporations  by 
general  law.  All  laws  relating  to  corporations  may  bo  altered,  amended,  or  repealed 
by  the  legislature  at  any  time  when  necessary  for  the  public  good  and  general  wel- 
fare, and  all  corporations  doing  business  in  this  State  may  as  to  such  business  be  reg- 
ulated, limited,  or  restrained  by  law  not  in  conflict  with  the  Constitution  of  the 
United  States. 

Sec.  2.  All  powers  and  franchises  of  corporations  are  derived  from  the  people,  and 
are  granted  by  their  agent,  the  government,  for  the  public  good  and  general  welfare, 
and  the  right  and  duty  of  the  State  to  control  and  regulate  them  for  these  purposes 
is  hereby  declared.  The  power,  rights  and  privileges  of  any  ami  all  corporations 
may  be  forfeited  by  willful  neglect  or  abuse  thereof.  The  police  power  of  the  State 
is  supreme  over  all  corporations  as  well  as  individuals. 

Sec.  3.  All  existing  charters,  franchises,  special  or  exclusive  privileges,  under  which 
an  actual  and  bona  tide  organization  shall  not  have  taken  place  for  the  purpose  for 
which  formed  and  which  shall  not  have  been  maintained  in  good  faith  to  the  time  of 
the  adoption  of  this  constitution,  shall  thereafter  have  no  validity. 
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FUBTHES  STATEMENT  OF  ENGINEEB  ELWOOD  MEAD. 

The  Chairman.  Do  you  wish  to  add  anything  to  what  you  have 
already  saidf 

Mr.  Mead.  I  wish  to  say  that  there  is  a  condition  of  affairs  that  pre- 
vails here  that  your  questions  do  not  touch  directly.  J  do  not  know 
whether  it  is  peculiar  to  this  territory  or  not,  but  I  think  it  is  important 
that  it  should  be  understood.  The  land  laws  at  the  present  time  make 
it  difficult  for  the  individuals  who  take  the  land  to  combine  to  make  a 
ditch.  A  large  expensive  ditch  takes  a  large  amount  of  capital  to  build 
it,  and  a  considerable  length  of  time  to  complete  its  construction  so  that 
the  people  can  get  water  from  it.  The  settlers  will  starve  to  death 
before  the  ditch  can  be  completed  because  they  can  not  raise  anything 
on  the  land  while  they  are  doing  it. 

The  Chairman.  That  is  not  always  the  case.  I  have  known  in- 
stances where  individuals,  by  combining  together,  have  gone  into 
gigantic  enterprises. 

Mr,  Mead.  They  can  not  do  it  here.  I  believe  it  is  best  for  the  set- 
tler and  best  for  every  one  that  these  ditches  should  be  built  in  advance 
of  settlement.  If  we  could  by  some  mean  secure  the  proi)er  location 
for  large  canals,  so  that  a  few  canals  would  distribute  the  water,  we 
would  get  the  water  on  better  land,  there  would  be  a  great  saving  in 
the  water  supply  and  it  would  be  a  manifest  advantage  to  the  people 
who  came  here  to  settle.  I  have  seen  many  attempts  by  actual  settlers 
to  settle  on  these  arid  lands.  They  had  to  wait  until  the  ditch  was 
built.  I  have  seen  too  much  of  the  privation  of  their  families  to  believe 
that  that  is  a  satisfactory  method.  If  the  ditch  were  built,  so  that  a 
man  could  at  once  begin  farming,  there  would  be  no  suffering. 

Senator  Jones.  What  is  your  plan  ! 

Mr.  Mead.  I  want  to  say  first,  what  has  been  the  development  of 
this  Territory,  before  I  give  the  plan.  We  have  found  it  impossible  and 
unsatisfactory  to  combine  under  the  present  system  of  laud  owning. 
The  result  has  been  that  people  have  combined  and  built  a  ditch  to 
water  merely  their  own  claims.  We  have  in  this  Territory  today  prob- 
ably three  thousand  ditehes  built,  though  there  are  on  record  only  two 
thousand  five  hundred  and  fifty.  The  great  majority  of  those  are  in- 
dividual ditches.  Each  settler  who  went  on  a  stream  built  an  individ- 
ual ditch  to  water  his  own  claim.  Another  settler  came  and  did  likewise. 
I  can  show  you  on  the  office  maps  twenty-six  ditches  on  one  stream  in 
one  township.  The  Territory  is  charged  with  a  division  of  water  be- 
tween those  several  claimants.  Take  a  stream  80  miles  Aoug  and  un- 
dertake to  divide  the  water  between  eighty  claimants,  and  you  will 
understand  the  difficulty.  That  plan  is  immensely  wasteful  of  water 
and  of  everything.  It  is  very  difficult  to  maintain  those  ditches.  The 
average  expense  of  watering  land  by  that  system  is  over  $10  an  acre. 
If  we  could  have  highland  channels  that  would  water  those  areas,  it 
should  not  cost  half  that  much  to  get  the  water  on  the  land,  and  more 
water  would  get  on  it.  My  idea  is  to  turn  this  land  over  to  the  Terri- 
tory or  to  the  local  government,  under  such  regulations  as  will  secure 
its  final  disposal  to  actual  settlers,  and  the  Territory  could  put  the  com- 
panies under  such  restrictions  as  would  secure  ditches,  and  could  also 
manage  the  work  of  their  being  settled  by  actual  settlers.  We  woul4 
then  ^ave  a  system  that  could  be  intelligently  planned* 
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The  Ohaibkan.  Doyoa  know  of  am  State  or  Teqiftoiy  Ihat  hm 
ioani^ged  its  lands  well  that  has  adopted  that  plant 

Mr*  Mbad*  Yes.  I  think  that  on  the  whole  the  management  of  the 
land  by  Colorado  has  been  fally  as  wise  as  the  management  of  Uie  land 
by  the  Government. 

Senator  Jonbs.  Wontd  yon  advise  the  Government  to  authorise  the 
JBtates  to  make  any  other  disposition  of  those  lands  except  by  home^ 
stead  settlements  t 

Mr.  Mbax>.  This  wonld  be  my  plan:  to  tarn  these  lands  over  to  the 
States.    The  proper  prooedore  wonld  then  be,  either  for  the  State  or 
tlie  National  Governments  looate  these  canals  on  the  streams,  say 
.where  tiiey  oaght  to  be.    Tfken  it  can  make  a  close  estimate  as  to  the 
•  cost  of  coDStroction  an^  what  it  would  cost  to  operate  the  same.  I  would 
.then  aliow  private  capital  to  bnild  that  ditcn,  and  wonld  permit  the 
coia  panics,  to  charge  (to  have  an  agreement  in  the  first  place  that  they 
might  charge)  a  &ir  rental  for  the  water  and  I  wonld  provide  for  that 
to  be  continaed  sabseqaentlyi  if  necessary.    Then  In  regard  to  the  land, 
I  woold  do  this :  I  wonld  permit  the  ditch  compaoies,  perhaps,  to  hAve 
the  management  of  the  settlement.    I  wonld  make  them  colonisation 
agents  but  I  wonld  have  the  State  itself  pass  the  title  to  the  settler,    I 
\  wonld  not  make  any  title  absolnte  until  I  knew  that  it  was  a  bona  flde 
iMttlement ;  but  I  would  put  the  settlement  of  it  in  the  handa  of  the 
,  ditch  companies.    Th^y  will  have  the  greatest  interest  in  securing  set- 
tlement.   What  the  ditch  company  ne^  is  an  assurance  that  the  land 
will  be  settled  when  the  water  is  &ere.    They  want  to  be  in  a  poration, 
BO  as  soon  as  the  ditch  is  built,  to  run  it  the  next  year  to  its  fhll  cai^aeit^. 
If  they  can  do  that  they  can  fhmish  water  at  a  much  less  rentaL 
.  Senator  Jonbs.  That  is  true :  but  get  back  to  the  main  question. 
Would  you  authorize  or  advise  the  National  Government  to  convey  this 
land  to  the  State  for  any  purpose  except  to  be  used  for  homesteads  t 

Mr,  Mead.  No;  nothing  else. 

The  Chaibman.  Then  the  State  would  get  nothing  on  earth  by  the 
conveyance  from  the  Government  to  the  State,  because  the  laud  is  now 
within  the  State,  and  it  is  already  subject  to  homestead  settlement. 

Mr.  Mead.  I  do  not  understand  your  question.  Do  you  mean  that 
you  would  not  permit  the  State  to  derive  any  revenue  whatever  from 
this  land  ? 

Senator  Jones.  I  want  to  know  whethei  you  would  allow  the  State 
to  mortgage  the  land  to  the  ditch  companies  for  instance  f 

Mr.  Mead.  I  would  not  allow  the  Government  to  transfer  to  the  State 
only  under  the  condition  that  it  was  to  be  disposed  of  to  an  actual  set- 
tler and  cultivator;  but  I  wonld  permit  the  State  to  charge  for  it  and 
sell  it. 

Senator  Jones.  Then  your  idea  is  to  turn  the  land  over  to  the  States 
to  enable  them  to  create  a  fund  to  build  the  ditches  ! 

Mr.  Mead.  To  cieate  a  fund  to  manage,  and  if  necessary  to  create  a 
fund  to  build,  the  ditches.  I  state  in  my  report  that  I  do  not  think 
reservoirs  can  be  built  unless  conditions  change.  If  they  are  built  they 
must  be  subsidized. 

The  Chairman.  They  are  building  them  in  some  places. 

Mr.  Mead.  That  is  my  judgment  in  regard  to  this  Territory.  There 
are  but  few  favored  places  where  they  will  be  built,  but  I  have  in  view 
a  comprehensive  system.  The  places  where  reservoirs  can  be  built  as 
a  business  proposition  are  restricted. 

The  Chaikman.  You  speak  of  s^Uin^  the  water.    Do  you  thii|k  it 
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"Will  be  advantageous  to  have  the  water  owned  and  controlled  by  cor- 
porations ! 

Mr.  Mead.  Ko  ;  the  water  would  not  be  owned  at  all.  It  would  be 
a  common  carrier  that  had  built  the  ditch  and  tl^at  carrier  could  only 
make  a  charge  for  transportation. 

Senator  Jones.  Suppose  it  did  not  result  as  you  anticipate  it  would, 
what  would  happen  ! 

Mr.  Mead.  In  what  way  do  you  mean  ? 

Senator  Jones.  How  is  the  ditch  company  to  get  its  money  f  Sup- 
I>08e  this  State  makes  a  contract  for  a  company  to  go  out  into  one  of 
the  valleys  and  expend  a  million  dollars  to  bring  water  on  the  land  ; 
that  money  is  expended,  and  suppose  the  place  did  not  settle  up,  then 
what! 

Mr.  Mead.  The  company  would  lose.  But  the  difficulty  at  the  pres- 
ent time  is  that  the  ditch  companies  have  no  control  over  settlement. 

Senator  Jones.  And  they  ought  not  to  have. 

Mr.  Mead.  1  should  not  want  the  ditch  companies  to  have  it  in  their 
power  to  prevent  settlement,  but  I  would  wish  them  to  assist  settle- 
ment. 

Senator  Jones.  I  am  something  of  a  crank  on  the  idea  that  the  re- 
maining lands  of  the  United  States  should  be  made  into  homes. 

Mr.  Mead.  That  is  right. 

The  Chairman.  How  would  you  regulate  the  price  of  water? 

Mr.  Mead.  Land  upon, which  there  is  no  ditch  in  this  Territory  will 
have  a  price  varying  from  15  cents  to  $1.50  i)er  acre — I  mean  grazing 
lands.  If  you  construct  a  ditch  over  such  land,  say  a  large  ditch,  so  as 
to  make  it  certain  that  there  will  be  a  considerable  settlement  there, 
that  land  is  ultimately  reclaimed,  and  the  result  will  be  that  the  land 
will  enhance  in  value  from  the  construction  of  that  ditch  from  $5  to  $15 
per  acre.  Suppose  a  ditch  Company  goes  in  at  the  present  time  to  build 
that  ditch  and  make  it  possible  for  the  pre-emptor  or  homesteader  or 
any  one  with  a  timber  claim  to  go  and  file  on  the  land,  settle  down,  and 
get  a  title  to  the  land,  without  in  any  way  contributing  to  that  en- 
terprise of  the  ditch  company,  it  makes  it  possible  for  him  to  reap  that 
unearned  increment. 

Senator  Jones.  But  he  does  not  get  any  value  from  the  ditch. 

Mr,  Mead.  Suppose  a  man  files  on  the  pre-emi)tion  claim  and  lives 
on  it  six  months;  if  that  land  enhances  in  value  he  can  sell  it.  Now, 
does  he  not  reap  the  benefit? 

Senator  Jones.  Not  a  bit.  He  has  to  get  the  water.  The  possibility 
of  getting  the  water  is  one  thing,  but  when  he  gets  the  water  he  has  to 
pay  for  it.  The  water  may  be  there  and,  when  he  buys  the  ditch,  he 
figures  that  up  in  connection  with  the  possibility  of  getting  the  water. 
But  the  truth  is  there  is  not  any  value  in  any  of  this  land.  The  value 
is  in  tl^e  water. 

Mr.  Mead.  Exactly;  and  we  want  a  system  that  will  distribute  that 
water  to  the  best  advantage  and  save  it. 

Senator  Jones.  There  is  no  doubt  that  there  ought  to  be  some  changes 
made. 
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REPORT  SUBMITTED  BY  EL  WOOD  MEAD,   TERRITORIAL  ENGINEEH, 

IRRIGATION  IN  VSTTOMINa. 

No.'I. 
1.— Water  Supply. 

The  TDonntains  are  the  great  condonBers  of  moistnre  and  the  conservators  of  onr 
emnuuer  water  supply.  The  more  extensive  and  olevaf ed  these  are  the  more  abnndaot 
and  long-continued  the  summer  discharge.  The  extent  of  the  mountain  area  is 
therefore  as  important  as  that  of  the  plain  in  estimating  the  ultimate  extension  of 
our  irrigated  area. 

The  mountains  contributing  to  the  water  supply  of  this  Territory  are  the  main 
range  of  the  Rockies  in  Colorado  and  southern  Wyoming,  the  Big  Horn  and  Wind 
River  Mountains  in  the  north,  and  the  mountains  of  Uinta  County  in  the  west.  In 
addition  there  are  the  minor  ranges,  including  the  Sweetwater  and  Rattlesnake 
Mountains  in  the  central  portion,  the  Laramie  Range  in  the  east,  and  the  Black 
Hills  Range  in  the  northeast.  Taken  as  a  whole,  the  mountains  which  form  the  cul> 
mination  of  the  water-sheds  of  our  streams  are  equal  in  area  to  fully  one- third  of  the 
Territory,  or  about  35,000  square  miles,  or  22,400,000  acres. 

It  is  difBcnlt  to  arrive  at  a  satisfactory  conclusion  as  to  the  amount  of  precipitation 
which  falls  on  these  mountains  owing  to  no  regular  observations  having  been  kept. 
That  it  is  unusually  heavy  is  known.  The  reports  of  the  explorations  of  the  Yellow- 
stone Park  region  state  that  the  snow-fall  of  that  section  is  above  the  average  for 
the  Rocky  Mountains.  From  this  and  other  data  I  am  led  to  believe  that  the  rain 
and  melted  snow  must  cover  these  mountain  summits  to  an  average  depth  of  between 
2  and  3  feet,  giving  approximately  60,000,000  acre-feet  of  water  deposited  each  year. 
If  we  suppose  that  two-thirds  of  this  disappears  by  evaporation  and  in  other  ways 
there  still  remains  20,000,000  acre-feet  passing  down  the  streams  and  available  for  ir- 
rigation. Taking  the  average  duty  of  water  at  1  cubic  foot  per  second  for  80  acres, 
this  is  suflicieut  water  to  serve  10,000,000  acres,  and  it  only  requires  the  utilization 
of  the  resources  here  to  see  our  agricultural  area  extended  to  this  limit. 

2.— Location  and  Distribution. 

The  location  of  these  mountain  areas  is  such  as  to  canse  the  Territory  to  be  excep- 
tionally well  watered.  The  streams  How  down  from  their  slopes  in  every  direction 
and  penetrate  all  portions.  Although  there  are  over  four  hundred  streams  from 
which  water  is  diverted  for  irrigation,  they  form  themselves  into  four  natural  divisions 
or  drainage  systems.>  These  divisions,  although  differing  from  the  water  districts  de- 
fined by  law,  will,  for  convenience,  be  used  in  this  statement,  being  designated  as 
1,  2,  3,  and  4. 

Of  these,  the  Platte  River  and  its  tributaries  form  the  first,  the  North  Platte  being 
the  principal  stream,  and  is  one  of  the  most  important  leaving  the  eastern  sloi)e  of 
the  Rockies.  Having  its  source  on  the  western  slope  of  Long's  Peak,  in  Colorado,  it 
drains  an  extensive  mountain  area  before  entering  this  Territory.  Owing  to  it«  de- 
tour to  the  north  ii  waters  a  large  district  within  our  borders;  its  length  from  the 
Colorado  to  the  Nebraska  border  being  about  350  miles.  Of  this  distance  there  is 
probably  no  section  50  miles  in  length  whore  its  waters  can  not  be  diverted,  but  ow- 
ng  to  the  expense  involved  in  constructing  the  necessary  head  works  to  withstand 
the  floods  of  a  stream  of  such  volume  the  principal  development  has  occurred  on  its 
tributaries.  Maps  showing  the  ditches  on  three  of  these  streams,  the  Laramie  River, 
Horse  and  Crow  Creeks,  accompany  this  statement. 

Division  No.  2  comprises  all  the  streams  east  of  the  Big  Horn  Mountains.  In  this 
division  irrigation  has  attained  its  greatest  success  and  importance,  the  conntiesof 
Johnson  and  Sheridan  having  a  fine  water  supply  from  the  streams  flowing  from  the 
Big  Horn  Mountains.  The  rapid  fall  of  this  region  to  the  east  and  north  olfers  «nn- 
sual  facilities  for  diverting  water  ;  a  peculiar  feature  in  this  section  being  the  large 
number  of  canals  carrying  water  across  the  divides  from  the  stream  into  the  valley  of 
another.  The  stability  of  the  water  supply  and  the  enormous  fall  which  can  be 
readily  obtained  marks  this  as  a  suitable  location  for  the  development  of  extensive 
water- powers  when  the  country  is  made  accessible  by  railroads.  As  yet  the  develop- 
ment has  been  restricted  by  the  lack  of  capital  to  undertake  the  construction  of  large 
canals  to  rent  water,  but  there  are  tine  opportunities  throughout  this  region  for  snch 
enterprises.  The  main  reason  for  the  delay  in  their  inauguration  being  stated  in  017 
main  report. 
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The  tliird  division  includes  the  Big  Horn  River  and  its  tributaries.  It  is  one  of 
the  best  watered  portions  of  the  arid  region,  as  it  drains  both  the  Wind  River  and 
Big  Horn  Mountains.  Owing  to  the  enormous  discharge  of  these  streams,  and  the  fact 
that  the  uplands  can  only  be  watered  by  costly  woik8,  the  settlers  have  had  thus  far 
but  little  apprehension  of  any  scarcity  in  the  supply,  and  have  consequently  been 
negligent  in  recording  their  ditches.  Hence  the  statement  of  the  ditches  diverting 
'water  from  the  streams  of  this  division,  given  further  on,  is  much  below  the  truth. 

The  Green,  Bear,  and  Snake  rivers  are  the  tributaries  from  the  fourth  division. 
Considerable  work  has  been  done  on  Bear  River  and  a  few  of  the  tributaries  of  Green 
and  Snake  Rivers,  but  this  division  as  a  whole,  like  number  3,  is  practically  un- 
touched as  compared  to  the  possibilities  here  presented.  The  large  surplus  of  water 
here  ha«  operated,  as  in  division  3,  to  make  ditch  owners  neglect  to  record  their  claims. 
The  records  of  Sweetwater  County  being  so  manifestly  below  the  truth,  I  have  omitted 
all  statistics  from  that  county. 

The  valleys  of  the  Green  and  Big  Horn  pffer  to-day  the  best  opportunities  for  the 
construction  of  a  system  of  irrigation  works,  according  to  a  pre-arranged  plan,  of  any 
section  with  which  I  am  familiar.  To  a  large  water  supply  and  immense  tracts  of 
valuable  public  laud  there  is  added  the  total  absence  of  vested  rights  to  interfere 
with  the  construction  of  the  necessary  works.  It  is  to  be  hoped  that  suitable  meas- 
nres  may  betaken  for  the  designing  and  construction  of  such  system  of  works.  It 
"would  prove  a  valuable  object-lesson  when  placed  in  contrast  with  some  of  our  former 
eflbrts. 

Nu  attempt  has  been  made  to  estimate  the  extent  of  irrigation  possible  in  each  sec- 
tion, since  the  absence  of  stream  gaugings  giveft  no  data  on  which  to  base  one. 

3. — Ikrigation  Works. 

Under  the  Territorial  laws  the  owners  of  the  ditches  are  required  to  file,  in  the  offices 
of  the  county  clerks  of  the  various  counties  a  statement  showing  their  capacity,  lo- 
cation, acreage  watered,  and  such  additional  facts  as  are  required  to  make  a  complete 
record.  As  there  is  no  penalty  attached  to  a  failure  to  comply  with  tliiH  requirement 
many  ditches  are  not  recorded,  probably  five  hundred  in  the  whole  Territorj',  and, 
owing  to  defective  blanks  used  at  first  numy  that  are  recorded  have  made  incomplete 
statements,  so  that  it  is  impossible  to  state  accurately  the  area  reclaimed.  Below  is 
given  a  table  giving  the  present  extent  of  our  irrigation  development  as  shown  by 
the  recorded  statements,  the  majority  of  which  have  been  verified  by  engineer's  cer- 
tificate as  to  the  dimensions  and  capacity.  It  is  an  extraordinary  record  when  it  is 
remembered  that  it  is  principally  the  work  of  the  past  t»n  years.  In  extent  the  irri- 
gated area  exceeds  the  average  of  the  land  farmed  in  each  of  the  New  England  States, 
and  should  forever  put  at  rest  the  cavil  or  question  as  to  the  ultimate  wealth  and 
greatness  of  this  commonwealth.  If  the  pioneers  in  this  work  can,  unaided  and  under 
great  disadvantages,  produce  such  results,  what  may  not  be  accomplished  through 
the  intervention  of  ample  capital  or  of  State  or  national  aid  f 

4. — Expenses  of  Reclaiming  Land. 

Some  time  since  there  was  issued  from  this  office  a  letter  of  inquiry  to  ascertain  the 
cost  of  reclaiming  the  arid  lands.  These  inquiries  were  addressed  to  farmers  of 
known  intelligence  and  of  considerable  practical  experience.  The  replies  are  of  great 
value  in  throwing  light  on  this  subject,  and  I  have  had  them  arranged  and  copied, 
and  they  are  herewith  submitted  as  Appendix  B. 

Representing  the  views  of  all  sections  of  the  Territory,  and  based  on  actual  experi- 
ence their  statements  are  entitled  to  a  careful  consideration,  especially  as  to  some  of 
the  perplexing  questions  which  now  confront  us.  While  the  views  as  to  the  proper 
course  to  be  adopted  are  somewhat  at  variance  there  is  a  unanimity  of  sentiment  as 
to  the  desirability  of  a  more  liberal  policy  in  respect  to  the  disposal  of  the  public 
land.  Their  statements  are  also  valuable  in  indicating  the  amount  of  money  which 
has  been  expended  in  reclaiming  the  land  already  under  ditches.  The  amount  varies 
in  the  different  statements  from  ^5  to  $25  per  acre,  so  that  Sl<^  would  be  a  low  aver- 
Ag,e,  making  the  total  expenditure  for  this  work  over  $15,000,000. 

5.— Territorial  Supervision. 

The  irrigation  laws  of  this  Territory  are  very  largely  copied  from  those  of  Colorado, 
bnt  are  in  some  respects  in  advance  of  the  parent  legislation. 

The  control  of  the  water  by  the  State  is  affirmed,  and  ditches  are  by  law  made  com- 
mon carriers.  Priority  of  use  gives  the  better  right,  and  provision  is  made  for  settling 
disputed  cases  in  the  courts. 

The  engineer  is  the  chief  executive  officer  of  the  system  and  is  charged  with  the 
*' Bupervision  of  the  diversion  and  distiibutipn  of  the  public  waters,  and  of  the  offi- 
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cials  connected  therewith."  The  Territory  is  divitled  into  nine  water  districts,  in 
each  of  which  a  water  commissioner  controls  the  diversion  of  the  water.  The  import- 
ant defect  of  the  system  is  the  failure  to  exercise  any  control  over  the  streams  prior 
to  construction  of  ditches,  and  to  take  steps  to  secure  the  proper  location  and  con- 
struction of  distrihuting  works.  The  constitutional  convention  now  in  session  haa, 
however,  provided  a  remedy  for  this  when  we  hecome  a  State. 

G.— Future  Development. 

The  problems  to  be  solved  in  connection  with  this  subject  are  the  obtaining  of 
means  for  the  construction  of  canals  of  too  great  magnitude  and  expense  for  combi- 
nations of  farmers  to  attempt,  and  the  improvement  and  utilization  of  storage  reser- 
voirs t6  hold  the  waste  water  of  winter  and  the  surplus  from  the  summer  floods. 
There  are  great  possibilities  in  either  direction.  On  all  the  important  streams  there 
are  splt^ndid  opportunities  for  the  construction  of  extensive  works  to  water  the  up- 
lands, and  an  abundance  of  water  to  supply  them  when  built.  With  the  buildinj^of 
these  will  come  an  era  of  growth  and  prosperity  to  our  agriculture  of  which  we  can 
scarcely  form  a  conception  at  the  present  time.  These  canals  can  and  will  under 
proper  conditions  be  built  by  individual  or  co-operative  enterprise,  but  I  am  persuaded 
that  if  any  extensive  system  of  reservoirs  are  to  be  brought  into  use  it  must  bounder 
different  auspices. 

On  many  of  our  streams  is  already  felt  the  pressing  need  for  an  auxiliary  summer's 
supply  which  the  reservoir  would  furmish,  but  the  expense  of  improving  and  making 
available  these  storage  basins  prevents  the  work  being  undertaken  as  a  business  en- 
terprise. The  value  of  the  land  and  of  the  products  grown  thereon  will  only  justify 
a  certain  outlay  for  water,  and  this,  with  us,  must  always  be  less  than  in  the  semi- 
tropical  portions  of  the  country  where  the  higher  priced  products  will  warrant  a  far 
greater  outlay. 

There  are  sites  for  such  storjige  basins  on  nearly  every  stream  and  there  would  come 
an  immense  extension  of  cultivated  area  from  their  improvement.  The  chief  benefi- 
ciary of  such  extension  is  the  State  and  nation,  since  it  results  in  an  increase  of  the 
productive  capacity  of  the  country  and  makes  a  perpetual  addition  to  the  public 
revenue.  I  believe  that  the  benefits  to  be  derived  therefrom  will  amply  warrant  and 
justify  the  giving  of  aid  in  this  work  by  the  National  GoverLment,  and  in  fact  renders 
this  course  the  only  sound  public  policy. 

-  Should  such  aid  be  extended,  it  will  result  in  such  an  irrigation  development  here 
as  will,  with  the  exception  of  Snake  River,  prevent  the  passage  of  any  nnntilized 
water  beyond  the  borders  of  the  Territory. 


Summary  of  irrigation  development  hy  districts. 


District. 

Total 

No.  of 

recorded 

ditches. 

Total 

length  as 

stated. 

No.  of  claims, 
with  state- 
ment of 
length  omit- 
ted. 

Total 

capacity  as 

given. 

No.  of  ditch 
claims,  omit- 
ting state- 
ment of  ca- 
pacity. 

Total  acre- 
age watered 
as  given. 

No.ofditeh 
claims,omit 
ting  state- 
ment of  acre- 
age. 

1* 

2 

3 

41 

643 
327 
282 

1,322.385 
582. 793 
317. 419 

39 
31 
91 

5, 911. 584 
6, 649. 844 
3, 644.  078 

48 
53 
72 

482,434.00 
379, 164. 64 
395, 563. 00 

89 

68 

114 

5 

6 

7 

8 

9    

1 

502 
124 
322 
182 
49 
7 

996. 398 
196.955 
518.24 
212. 41 
91. 43 
11.  905 

32 
46 
50 
52 
1 

10, 422.  70 

1, 566. 325 

1,  658. 905 

3, 095. 487 

342. 00 

136.8 

57 
36 
96 
79 
25 

440, 540. 00 
58. 162. 00 

108, 976. 78 

35, 395.  00 

42,460.00 

4.180.00 

50 
55 
95 
96 
3 

Total.. 

2,438 

4, 249.  935 

242 

20,381.723 

466 

1, 946, 875. 42 

564 

*  Seven  reservoirs  additional 

t  District  No.  4  omitted  becanse  of  incomplete  record. 

I  Unorganized  district. 


LOCAL  JjlSTRlCT  IRRIGATION  AND  ITS   EJTENT.  489 

Ditoh  recmrdyvattr  4i»Met  No.  1. 


Name  of  Btroam, 

1 

■3 

1 

LeuEll'. 

Capacity. 

A.'reae*^ 

It 

jl 

w 

2 

SB 

16 

a 

IS 

1 
1 

E(L8 

a. 
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[This  paper  wub  tead  by  Engineer  Meado  to  the  committee.] 

As  the  oftlcial  bcud  of  the  irrifjutiun  aystems  of  this  Territory,  I  have  the  honor  (o 
present  thiaet»temeDt  describing  its  agneultural  resonrces  anil  posailiUitiefl  b;  the 
aid  of  irrigation,  the  character  anl  extent  of  the  work  already  performed,  and  of 
explaining  the  views  of  our  peoiilo  an  to  the  nieaanres  nec«uaary  to  lecare  the  fnU 
utilization  of  our  water  supply  in  reclaimtug  the  uuoconpieit  arid  lands. 

Among  the  arid  Commonwealtba  Wyoming  stands  the  third  in  the  extent  of  her  liri- 
gated  land,  while  in  the  excellence  of  tier  taws  and  tlie  legislative  nieaauroa  for  the 
promotion  of  this  interest  she  deserves  even  a  higher  rank.  Although  the  yoDDKCst 
of  the  Territories  and  anfTering  greatly  from  the  hick  of  railroad  Cruillties,  portion- 
larl;  between  the  agricultural  districts  of  the  north  und  the  mines  id  the  sonthiOnly 
California  and  Colorado  surpass  her  in  the  niilei^e  of  canals  or  the  area  of  laud 
watered  therefrom,  TMa  rapid  development  lias  been  dtie  to  two  causes,  the  first  be- 
ing the  exceptional  natural  advantages  of  the  Territory  as  a  grazing  region.and 
which  at  an  early  date  made  the  raising  of  cattle  its  most  important  industry.  With 
the  cattle  man  to  open  the  way  and  luiuio  settlement  possible,  the  farmer  soon  fol- 
lowed. And  as  the  aecessity  for  winter  feeding  became  apparent,  the  profits  of  thB 
cattle  hnsinees  were  invested  in  the  constructioa  of  ditcher  (q  enablo  onoh  food  sup- 
plies to  be  growti. 
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The  Beoond  reason  is  found  in  the  abundance  of  the  water  supply  and  the  ease  and 
cheapness  with  which  the  waters  of  the  streams  can  be  diverted.  The  description  of 
these  streams  and  the  nature  of  the  works  already  built  to  divert  their  waters  is  given 
in  Appendix  A,  attached  to  ttiis  report.  It  will  be  sufficient  here  to  state  that  the 
principal  streams  have  their  sources  in  mountains  of  sufficient  elevation  and  extent 
to  make  them  abundant  accumulators  and  conservators  of  the  needed  moisture,  and 
that  from  these  natural  reservoirs  these  fruitful  arteries  of  our  agricultural  life  pen- 
etrate every  section  of  our  broad  area.  No  other  arid  State  or  Territory  equals 
this  in  the  number  of  its  streams  whose  waters  can  be  diverted  or  in  the  uniformity  of 
their  distribution  over  its  entire  area.  The  location  of  the  natural  water-courses  is 
such  that  if  they  carried  sufficient  volume  of  water  all  the  lands  could  be  easily  and 
cheaply  watered,  while,  on  the  other  hand,  there  is  but  little  laud  which  would  not 
be  made  productive  if  the  water  could  be  had.  Hence  it  is  that  no  subject  has  to 
this  Commonwealth  the  same  ultimate  importance  as  the  proper  conservation  and  use 
of  all  water  that  falls  on  its  surface. 

The  solution  of  the  })roblem  of  how  best  to  accomplish  this  involves  an  inquiry 
into  two  matters,first',  the  proper  distribution  of  the  water  over  the  land,and,8econd, 
the  conservation  and  storage  of  the  flood  wa.ter  and  the  water  running  to  waste  in 
the  non-irrigating  season.  In  considering  these  questions  regard  must  be  had  of  the 
works  already  built  and  of  the  methods  adopted  and  in  practice  among  the  farmers 
of  the  Territory,  since  no  methods  can  be  successfully  carried  out  which  do  not  ac- 
cord in  a  measure  with  the  views  and  interests  of  those  already  in  the  work.  While 
the  area  irrigated  is  far  less  than  that  awaiting  reclamation  it  is  too  important  to  be 
lost  sight  of  in  any  plans  for  future  work.  The  ditches  now  in  operation  and  the 
acres  of  land  which  they  water  have  involved  the  outlay  of  many  millions  of  dollars 
of  the  earnings  of  our  citizens.  When  they  began  their  work  the  success  of  agricult- 
ure by  irrigation  was  problematic.  It  was  through  their  confidence  and  energy  that 
the  country  now  understands  and  appreciates  its  value  and  importance, and  it  is  their 
efforts  which  has  given  the  arid  region  whatever  value  it  has.  Hence,  no  action 
shonid  be  sanctioned  which  does  not  promise  to  promote  the  financial  success  and 
prosperity  of  the  works  already  constructed.  While  the  northern  part  of  the  Terri- 
tory has  outstripped  all  other  portions  in  the  extent  and  value  of  its  irrigated  lands, 
in  all  sections  the  construction  of  ditches  has  reached  a  surprising  degree  of  impor- 
tance and  there  is  no  portion  in  which  the  agricultural  lands  do  not  form  an  important 
part  of  the  natural  resources. 

Much  of  the  work  done  is  faulty,  resulting  in  heavy  and  unnecessary  expenses  for 
operation  and  maintenance  and  great  loss  of  water  in  distribution.  We  have  too 
many  small  canals  watering  the  bottoms  and  not  enough  large  canals  watering  the 
uplands.  Our  methods  and  system  need  reforming  to  prevent  this  in  the  future  work. 
It  is  the  result  in  part  of  the  lack  of  means  and  experience  on  the  part  of  the  pioneer 
ditch-builders,  but  very  largely  of  late  years  of  the  unfortunate  circumstances  of  our 
land  laws  being  wholly  unsuited  to  the  conditions  of  this  region,  and  of  their  admin- 
istration being  in  the  hands  of  men  ignorant  of  these  facts. 

It  is  a  well-settled  principle  that  lessening  the  number  of  ditches  by  building  large 
high  level  canals  results  in  both  economy  of  water  and  saving  in  operating  expense. 
It  also,  as  a  rule,  secures  the  watering  of  more  fertile  and  productive  land.  To  build 
large  ditches,  however,  requires  either  a  community  ot  effort  on  the  part  of  the 
farmers  owning  the  land  or  the  introduction  of  capital  to  build  canals  to  rent  water. 
The  first  plan  has  seldom  been  successfully  pursued.  The  length  of  time  re- 
quired to  prepare  for  and  complete  the  construction  of  a  larjge  canal,  and  the  fact  that 
farmers  can  produce  nothing  to  support  themselves  or  their  families  uutil  this  is  ac- 
complished, has  prevented  its  successful  adoption.  Hence  the  majority  of  the  large 
irrigation  works  have  been  built  as  common  carriers  of  water,  this  plan  seeming  to  best 
meet  our  conditions  and  needs.  There  is  no  objection  so  far  as  1  am  aware  and 
many  things  in  favor  of  this  plan,  provided  the  canals  are  properly  built  and  furnish 
water  at  a  reasonable  rental.  They  are  a  necessary  and  valuable  feature  of  our  irri- 
gation development,  and  we  should  have  such  laws  as  will  make  the  investment  a 
safe  one  and  secure  their  constructiou  under  such  conditions  as  will  enable  them  to 
furnish  water  to  farmers  at  a  minimum  cost. 

Unfortunately,  however,  the  building  of  large  canals  to  furnish  water  to  the  set- 
tlers on  the  public  lands  gives  rise  to  a  condition  of  affairs  which,  while  well  under- 
stood here,  is  apparently  not  appreciated  elsewhere.  Before  the  canal  is  built  these 
lands  are  valuable  only  for  grazing  purposes,  which  value  in  most  cases  does  not  ex- 
ceed 50  cents  per  acre.  The  construction  of  the  canal,  however,  carries  with  it  the 
assurance  of  their  reclamation,  enhancing  their  value  to  that  of  farming  land,  so 
that  without  the  purchase  of  a  water  right  or  without  the  owner  of  these  lands  hav- 
ing in  any  way  contributed  to  their  improvement  their  value  is  increased  at  a  low 
estimate  from  $5  to  $15  per  acre.  This  unearned  increment  is  due  entirely  to  the  ex- 
penditure and  efforts  of  the  ditch  company  which  expects  its  return  from  the  rentals 
of  water  to  the  settlers  on  the  lands  thus  made  susceptible  of  cultivation.    If  there- 
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fore  all  filings  under  the  ditcli  were  made  by  persons  expecting  to  become  onltivaton 
of  the  soil,  and  who  wonld  at  once  become  users  of  the  water,  no  harm  would  ensue. 
Unfortunately,  however,  our  land  laws  make  possible  an  entirely  different  result. 
The  increase  in  value  resulting  from  the  construction  of  the  ditch  is  a  rich  field  for 
the  speculator.  Parties  having  no  desire  or  intention  of  becoming  farmers  can 
through  the  pre-emption  law,  the  homestead  law,  and  the  timber-cultnre  law  obtain 
possession  of  480  acres  of  this  laud  without  having  to  rent  a  gallon  of  water  from  the 
ditch  company  or  in  any  way  contributing  to  its  maintenance  or  advantage.  By 
the  expenditure  of  25  cents  per  acre  they  can  in  the  same  way  obtain  a  three  yeais^ 
option  ou  640  acres  additional  by  desert  entry.  Thus  it  is  that  over  a  thousand  acres 
of  laud  are  withdrawn  from  honest  settlement  and  the  speculator  or  entryoian  is  in  a 
position  to  blackmail  the  ditch  company,  as  it  is  only  by  its  buying  him  out  and  dis- 
posing of  these  lands  to  bona  iide  farmers  that  it  can  derive  any  income  firom  the 
water  supply.  This  situation  of  affairs  has  made  it  impossible  in  this  Territory  to 
construct  large  ditches  simply  as  common  carriers  of  water.  The  success  of  the  en- 
terprise makes  it  necessary  that  the  lands  should  at  once  be  brought  under  cultiva- 
tion, and  to  accomplish  this  there  must  bo  some  control  over  their  settlement.  This 
neither  the  ditch  company  nor  the  Territorial  authorities  can  attempt  at  present. 

There  are  in  the  Territory  a  number  of  important  canals  built  to  rent  water  and  all 
have  suffered  from  the  difficulty  of  securing  a  prompt  settlement  of  the  land  reclaimed. 
Some  of  these  have  endeavored  to  protect  their  investment  by  securing  this  control 
of  the  lands,  the  most  important  instance  of  this  being  the  Wyoming  Development 
Company,  its  field  of  operation  lying  "bout  90  miles  north  of  this  city.  It  began  orig- 
inally with  the  intention  of  furnishing  water  to  the  farmers,  but  it  soon  became  man- 
ifest that  unless  they  could  control  the  settlement  of  the  lands  that  the  only  parties 
to  derive  any  benefit  from  their  efibrts  would  be  the  parties  filing  on  the  land,  and 
that  if  the  lands  were  to  bo  actually  made  productive  they  must  take  steps  to  con- 
trol their  settlement.  This  was  done  and  in  this  work  and  in  the  construction  of  their 
canal  about  $500,000  was  expended.  The  enterprise  has  been  in  every  respect  a  most 
praiseworthy  one.  Over  50,000  acres  of  land  have  been  watered  by  one  of  the  best 
systems  of  canals  to  be  found  anywhere  in  the  arid  regions,  yet  owing  to  the  lack  of 
appreciation  of  the  real  situation  of  aft'airs  and  of  the  necessities  of  this  region 
these  lands  lie  idle  and  unproductive  in  the  hands  of  the  Government,  and  the  project- 
ors of  one  of  the  best  enterprises  yet  inaugurated  in  thisTerritory  have  been  put  to  the 
expense  and  annoyance  of  maintaining  for  five  years  a  system  of  costly  and  unproduct- 
ive irrigation  works.  The  unfortunate  outcome  of  this  company's  operation  has  been 
in  the  widest  sense  a  disaster  to  the  Territory.  Its  example  is  a  menace  and  a  virtual 
barrier  to  the  inauguration  of  other  enterprises  of  special  magnitude,  and  has  resulted 
in  a  return  to  the  original  practice  of  building  small  ditches,  where  each  individual 
could  manage  and  control  his  own  claim,  the  opportunities  presented  for  the  divert- 
ing of  water  making  possible  an  extraordinary  development  of  this  natnre.  The  evil 
consequences  of  this  state  of  affairs  are  many.  It  creates  a  system  difficult  to  control, 
expensive  to  operate,  and  wasteful  of  water.  Not  only  that,  but  many  of  our  best 
lands  can  only  be  reclaimed  through  the  medium  of  extensive  and  costly  works.  If 
during  the  past  five  years  we  couhl  have  had  a  system  of  land  laws  that  would  have 
enabled  ditch  companies  to  have  secured  actual  settlers  ou  the  lands  reclaimed,  the 
number  of  important  irrigation  works  and  the  extent  and  wealth  of  the  irrigated  ter- 
ritory would  bo  fourfold  that  which  exists. 

A  proper  utilization,  however,  makes  it  desirable  that  additional  changes,  besides 
reforming  our  land  laws,  should  at  once  be  made.  Since  the  area  of  laud  which  can 
be  irrigated  is  greater  than  the  available  volume  of  water,  it  is  desirable  that  our 
irrigation  works  should  be  so  located  as  to  serve  the  best  of  these  lands,  and  that  the 
water  supply  should  be  so  distributed  as  to  insure  the  utmost  economy  in  its  use.  To 
do  this  it  is  necessary  that  a  careful  examination  of  the  streams  should  be  made  in 
advance  of  irrigation  construction,  and  that  these  works  should  be  built  in  accordance 
with  an  intelligent  system  and  plan.  It  is  further  to  the  interest  of  the  State  that 
this  should  be  done,  since  it  is  charged  with  the  responsibility  and  expense  of  super- 
vising these  works  after  they  are  built  and  with  the  division  of  the  water  among  the 
various  claimants.  Under  the  haphazard  system  which  has  heretofore  prevailed, 
where  there  has  been  no  limitation  or  supervision  as  to  the  number,  location,  and 
character  of  the  works  for  diverting  water,  it  becomes  a  practical  impossibility  to 
secure  a  just  or  satisfactory  distribution  of  the  water  supply  in  a  time  of  scarcity. 

The  ill  results  of  this  policy  become  more  pronounced  the  longer  it  is  pursued. 
They  are  more  notorious  in  Colorado  than  with  us,  and  will  be  felt  here  in  ten  years 
far  more  than  at  present.  It  is  a  counterpart  of  the  old  land  system,  or  lack  of  sys- 
tem, which  formerly  prevailed  in  this  country  and  in  some  of  the  Eastern  and  South- 
ern States,  where  each  settler  blazed  out  his  domain  according  to  his  inclination, 
regardless  of  the  boundaries  or  rights  of  his  neighbors.  The  litigation  and  ill-feeling 
which  followed  as  a  legacy  of  this  practice  in  Kentucky  and  other  States  promises  to 
be  repeated  in  our  water-right  troubles  if  some  more  enlightened  policy  be  not 
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adopted.  That  onr  system  is  what  it  is  is  not  due  to  the  lack  of  appreciation  of  its 
defects  on  the  part  of  oar  people  or  the  want  of  the  knowledge  of  a  remedy.  It  is  a 
system  forced  upon  us  by  necessity,  not  choice.  A  Territory  sparsely  settled,  with  its 
resooroes  nndeveloped,  was  not  in  a  situation  to  undertake  any  systematic  public 
improvement  or  investigations,  nor  can  we  accomplish  anything  satisfactory  towards 
this  end  with  the  public  lauds  owned  and  controlled  by  the  General  Government.  It. 
is  useless  to  make  any  investigation  or  examiuation  as  to  the  proper  location  of  irri- 
gation works  while  no  control  can  be  exercised  over  the  settlement  of  the  land. 

The  most  satisfactory  remedy  for  this  state  of  atfairs,  and,  in  my  Judgment,  the  only 
efficient  one,  is  for  Congress  to  grant  to  each  State  of  the  arid  region,  or  to  each  Ter- 
ritory upon  its  becoming  a  State,  all  the  irrigable  lands  within  its  borders  held  by 
the  General  Government,  such  States  to  be  charged  with  the  supervision  of  their 
reclamation  and  with  their  disposal  to  actual  settlers. 

The  reasons  for  asking  this  donation  were  stated  in  a  letter  prepared  by  a  com- 
mittee appointed  at  a  conference  held  in  this  city  in  July  last,  and  I  can  do  no  better 
than  repeat  them  here : 

"  First.  The  reclamation  of  the  lands  of  this  region  lays  upon  the  people  engaged 
and  upon  our  local  or  State  governmeut  requirements  and  expenses  not  encountered 
by  the  pioneer  of  the  humid  portion  of  the  country.  Not  only  does  the  construction 
of  ditcnes  and  other  distributing  works  add  greatly  to  the  first  cost  of  a  farm, 
but  with  their  multiplication  comes  the  necessity  of  the  State  assuming  control 
of  the  distribution  of  the  water  supply,  and  its  failure  to  do  so  leads  inevitably 
to  expensive  litigation  or  to  personal  controversies  which  impair  both  the  success 
and  the  growth  of  our  agriculture.  A  further  incentive  to  prompt  action  is  the 
fact  that  the  area  of  land  susceptible  of  reclamation  exceeds  the  amount  of  water 
supply.  The  water,  therefore,  possesses  a  greater  value  than  the  land,  and  on  its 
economical  distribution  rests  the  limit  of  our  future  agricultural  wealth.  It  is  of  the 
utmost  importance,  therefore,  that  no  wasteful  or  improper  diversions  be  permitted, 
and  that  the  State  should  control  the  appropriations  of  water  as  well  as  its  subse- 
quent division  among  the  various  claimants.  The  expense  of  this  work  must  of 
necessity  be  heavy.  In  Wyoming  there  are  already  two  thousand  five  hundred 
ditches  drawing  their  supplies  trom  four  hundred  water-courses,  and  this  work  is  yet. 
in  its  infancy.  In  Colorado,  with  its  greater  advancement,  the  single  work  of  regu- 
lating the  division  of  the  water  supply  requires  the  employment  by  the  State  of 
nearly  one  hundred  men.  This  regulation  is  a  necessity  not  to  be  avoided,  but  the  pre- 
liminary examination  of  our  streams  and  an  efficient  supervision  of  the  construction 
of  works  to  divert  the  water  therefrom  is  of  equal  importance  to  our  future  wel- 
fare. In  our  present  condition  it  will,  however,  be  a  practical  impossibility  for 
many  of  the  States  and  Territories  to  provide  means  for  this  work  by  taxation ;  but  the 
funds  for  its  prosecution  can  be  easily  provided  for  in  the  disposal  of  the  lands  whose 
donation  is  asked. 

**  Second.  Our  experience  during  the  past  five  years  has  shown  the  evils  growing 
out  of  the  control  of  the  land  being  under  one  authority  and  the  water  under  another. 

••  If  this  Territory  could  during  the  past  five  years  have  controlled  the  disposal  of 
the  irrigable  lands  within  its  borders,  it  could,  while  disposing  of  it  to  actual  settlers 
only,  have  afiforded  such  protection  to  canal  companies  as  would  have  given  our  agri- 
culture four  times  its  present  importance,  and  more  than  doubled  our  population. 
Instead  of  this  there  have  been  repeated  instances  whore  arbitrary  and  unreasonable 
mlings  have  snbjeoted  our  people  to  heavy  and  wholly  unnecessary  expense,  and  to 
cause  the  whole  land  policy  to  be  regarded  as  oppressive.  It  was,  however,  the  inev- 
itable result  of  land  laws  wholly  unsuited  to  the  needs  of  irrigation,  and  of  their  en- 
forcement by  officials  in  Washington  whoso  experience  had  not  prepared  them  to  deal 
-with  the  conditions  which  exist  here. 

**  It  is  also  impossible  for  Congress  to  pass  a  general  law  which  will  operate  with 
equal  justice  and  success  on  the  arid  belt  as  a  whole.  The  conditions  difi\)r  in  the 
different  sections  as  do  our  water  laws.  Wyoming  differs  from  Utah,  and  Arizona 
£rom  Montana  or  Idaho.  The  people  of  each  section  are  the  best  calculated  to  de- 
termine the  system  best  suited  to  their  needs  and  should  be  given  the  means  of  carry- 
ing it  into  efioct. 

"Third.  The  results  already  achieved  are  a  sufficient  guaranty  of  what  can  be  ac- 
complished under  favorable  circumstances.  Our  legislation  as  to  water  has,  on  the 
whole,  been  wise,  but  it  can  never  have  the  stability  or  success  which  would 
come  with  the  control  of  both  water  and  land.  Our  engineering  works  have  elicited 
the  praise  of  experts  from  other  irrigated  countries  for  both  their  economy  of  con- 
Btmction  and  adaptation  to  their  use.  At  present  the  practical  knowledge  of  the 
subject  is  almost  wholly  confined  to  those  engaged  in  the  work.  The  inrorniation 
eained  through  the  labors  and  investigations  or  the  geological  survey  can  be  utilized 
by  local  legislatures,  while  by  placing  the  responsibility  for  this  work  upon  onr  peo- 

IAe  a  g^eat  impulse  will  be  given  to  the  diffusion  of  intelligence  on  the  subject  and  to 
ocal  pride  in  the  character  of  our  irrigation  works.    It  will  put  the  solution  of  this 
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problom  in  tlie  hands  of  tho  people  best  informed  on  the  sabjeot  ftnd  most  intcarestied 
in  its  success. 

**  We  will  say  further,  that  our  people  are  afraid  of  the  proposed  withdrawAl  of  the 
irrigable  lands  from  settlement  or  the  phiciug  of  the  constraotion  and  oontrol  of  oar 
irri&;ation  works  under  the  charge  of  tho  National  Government ;  the  reason  being  in 
both  cases  that  the  delay  and  uncertainty  which  would  be  inseparable  from  snoh 
action  would  be  disastroiis.  While  the  passage  of  laws  to  onoonraee  indiyidoslB  or 
companies  to  reclaim  large  bodies  of  arid  lands  would  most  speedily  accomplish  the 
desired  end,  namely,  nudamation  and  settlement  of  the  arid  regions,  yet  pnblic  sen- 
timent seems  to  be  so  adverse  to  this  plan  that  we  feel  that  it  is  scarcely  worth  oar 
while  to  advance  it." 

The  dangers  atteudant  upon  national  legislation  is  shown  in  that  clause  of  the  law 
creating  the  irrigation  survey  which  provides  for  the  repeal  of  all  land  laws  except 
the  homestead  act.  This  change  has  met  with  the  disapproval  of  all  persons  ac- 
quainted with  the  situation  in  this  Territory.  To  limit  the  acquirement  of  title  to 
the  public  lands  to  the  provisions  of  the  homestead  act  would  be  disastroas  restriction 
on  settlement  and  there  is  no  valid  reason  for  its  adoption.  It  offers  do  aid  toward 
the  construction  of  better  works  or  the  more  economical  diversion  of  water,  the  most 
important  consideration  connected  with  the  whole  subject.  In  this  respect  the  desert 
land  law  was  the  best  ever  enacted,  if  it  had  been  liberally  construed  or  if  the  rulings 
of  the  land  office  had  been  uniform  as  to  its  meaning.  The  difficnlty  has  been  that 
the  changes  in  the  rulings  have  been  of  so  radical  a  character  as  to  practically  con- 
stitute new  legislation  and  to  cause  much  hardship  and  expense  to  those  honestly  en- 
deavoring to  comply  with  the  law.  So  onerous  have  been  some  of  the  restrictions  that 
it  has  seemed  as  though  the  authorities  regarded  every  claimant  of  the  public  lands 
as  an  object  of  suspicion  who  was  guilty  until  proven  innocent.  It  is  time  that  more 
sensible  and  just  conception  prevailed.  Every  settler  on  these  lands  which  in  their 
present  condition  have  no  agricultural  value,  and  who  reclaims  them  and  iLakes  them 
productive,  is  a  benefactor  of  the  whole  country  and  should  receive  the  most  liberal 
treatment.  Instead,  however,  after  having  expended  from  $5  to  $15  per  acre  in  bring- 
ing the  water  on  his  land  and  preparing  it  for  irrigation,  he  is  compelled  to  pay  toe 
same  price  therefor  that  the  settler  on  the  broad  prairies  of  Iowa  and  Kansas  paid  for 
land  already  prepared  for  the  plow. 

The  commonwealths  who  are  charged  with  the  duty  of  guarding  the  pnblic  wel- 
fare should  be  aided  in  their  efforts.  Every  consideration  which  justified  and  secured 
tho  donation  of  the  swamp  lands  to  the  States  of  the  hnmid  region  applies  with  greater 
force  to  the  advisability  of  a  similar  donation  of  the  arid  lands  to  the  several  States 
and  Territories  interested.  Not  only  are  our  local  governments  charged  with  heavy 
duties  and  responsibilities  which  none  of  the  humid  States  had  to  confront,  bat  tfaie 
settlers  who  come  here  to  engage  in  farming  undertake  the  practice  of  an  art  whose 
mastery  is  both  complicated  and  difficult,  and  of  which  they  have  had  no  previous 
experience.  Our  cliuiatical  conditions  are  exceptional,  making  much  of  onr  agricult- 
ure and  experiment,  and  making  certain  that  we  are  far  from  pursuing  the  best 
methods  or  that  we  are  achieving  anything  like  the  results  which  are  possible.  The 
local  government  should  aid  private  effort  by  conducting  experiments  to  determine 
the  best  methods,  and  by  disseminating  information  which  will  enable  new  comers  to 
obtain  their  knowledge  of  the  subject  by  some  loss  difficult  and  costly  road  than  that 
of  experience.  The  success  of  irrigated  agriculture  enormously  increases  the  value 
of  the  arid  domain,  and  will  be  an  important  contributor  to  our  national  wealth  and 
prosperity.  The  best  results  can  only  be  secured  through  the  nation's  aid.  I-  tnist 
it  may  be  generously  extended. 

TERRITORIAL    ENGINEER'S    REPORT   TO   THE    GK>VERNOR  OF 

WYOMING. 

[Copy  with  the  coraniittoe,  by  Engineer  Mead.] 

No.  III. 

The  work  of  this  department  may,  for  convenience,  be  divided  into  four  classes,  m 
follows : 

(1)  Preparation  of  instructions  for  water  commissioners  to  enable  them  to  perform 
their  duties  in  accordance  with  the  court  decrees  determining  priorities. 

(2)  The  gauging  of  canals  and  preparation  of  tables  showing  discharges  of  the  va- 
rious ditches ;  these  tables  to  be  furnished  to  both  the  commissioner  and  ditcli>owuer. 

(3)  The  recording  of  decrees  and  recording  and  calculation  of  engineer's  certiiicatos 
as  required  by  law. 

(4)  The  gauging  of  streams,  examination  of  reservoir  sites,  collection  of  data  show- 
ing the  location  and  extent  of  our  irrigation  resources,  and  snch  other  work  as  will 
extend  our  knowledge  of  irrigation  and  advance  our  agricultural  interests. 
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A  beginning  has  been  made  in  the  work  of  each  of  these  divisions.  Three  decrees 
have  been  rendered  in  District  No.  1  and  one  in  District  No.  8,  all  of  which  haye  been 
recorded,  and  the  proper  instructions  have  been  given  the  commissioners. 

No  ganging  of  ditches  have  as  yet  been  made,  but  plans  and  instrnctions  for  the 
constmction  of  measuring  flumes  have  been  prepared  and  furnished  to  the  various 
ditch-owners,  and  the  work  of  gauging  these  will  be  the  first  work  to  engage  my  time 
next  spring. 

A  pturt  of  the  present  irrigating  season  was  given  to  the  ganging  of  streams  and  the 
examination  of  irrigation  work.  The  tour  of  investigation  began  in  May  and  ended 
in  August,  and  included  a  large  part  of  Laramie,  Albany,  Johnson,  and  Sheridan 
Conn  ties,  together  with  visits  to  Sweetwater  and  Uinta  Counties. 

Without  attempting  a  detailed  report  of  this  examination  it  maybe  well  to  mention 
some  of  the  conclusions  to  which  it  led. 

The  soil  wherever  examined  is  fertile,  and  wherever  irrigated  becomes  exception- 
ally productive.  Grasses  and  the  hardier  grains  and  vegetables  do  well  in  all  parts 
of  the  Territory,  but  in  some  localities  the  elevation  is  too  great  to  successfully  grow 
com  and  some  kinds  of  vegetables.  The  eastern  and  northern  portions  of  the  Terri- 
tory are  able  to  produce  nearly  all  kinds  of  fruits  and  vegetables  grown  in  temperate 
ie|i:ions,  the  lower  elevation  of  the  northern  part  (3,500  feet  at  Sheridan)  compen- 
sating for  the  difference  in  latitude. 

A  distinctive  feature  of  Wyoming's  irrigation  is  that  it  outstrips  all  the  States  and 
Territories  of  the  arid  region  in  the  number  of  its  streams  available  for  irrigation. 
The  valleys  bordering  most  streams  are  narrow,  varying  in  width  from  one-half  to  5 
miles,  and  the  uplands  between  these  valleys  too  high  to  be  watered,  an.d  which  must 
remain  as  grazing  land.  This  contiguity  of  large  tracts  of  grazing  land  to  that  de* 
voted  to  farming,  affording  as  it  does  free  summer  pasturage  for  the  farmer's  stock, 
is  a  material  advantage  and  is  destined  to  increase  the  profits  of  the  farmer  and 
greatly  enhance  the  value  of  the  irrigated  lands. 

The  counties  of  Albany  and  Laramie  furnish  the  best  examples  of  ditch  building, 
the  largest  and  best  constructed  ditches  being  found  there.  The  irrigation  works  of 
these  two  counties  also  must  nearly  utilize  the  waters  of  their  streams,  on  a  majority 
of  which  the  aggregate  capacity  of  the  ditches  exceeds  the  average  discharge  of  the 
stream  during  the  irrigating  season,  and  the  further  extension  of  the  irrigated  terri- 
tory can  only  be  accomplished  through  the  construction  of  reservoirs  to  store  up  the 
sorplns  water  of  the  spring  floods.  The  fertility  of  these  lands,  and  their  nearness  to 
a  market  for  their  products,  make  it  extremely  desirable  that  such  works  should  be 
bailt,  but  their  cost  puts  the  work  out  of  the  field  of  individual  effort. 

In  nearly  every  part  of  the  Territory  visited  there  are  favorable  locations  for  the 
investment  of  capital  in  the  construction  of  irrigation  works  of  too  great  magnitude 
for  farmers  to  attempt ;  these  no  doubt  will  be  utilized  in  the  near  future.  It  will 
be  seen,  however,  in  the  statistics  given  further  on  in  this  report,  that  if  the  lands  in 
this  territory  now  under  ditches,  and  susceptible  of  being  irrigated,  were  being  culti- 
vated, Wyoming  would  take  rank  as  an  important  agricultural  commonwealth.  At 
present,  not  one-twentieth  part  of  this  laud  has  ever  been  tilled,  the  reason  being 
round  in  the  lack  of  railway  facilities  for  transporting  the  produce  of  the  farms  to 
market,  and  in  the  lack  of  means  on  the  pai*t  of  the  farmers  to  bring  their  lands  under 
cultivation.  Construction  of  laterals,  and  other  work  necessary  to  reclaim  arid  lands, 
entail  a  heavy  burden  of  expense  the  first  few  years.  In  no  part  of  this  country, 
however,  can  agriculture  be  pursued  with  more  success  and  profit  than  in  this  Terri- 
tory, and  the  present  condition  of  affairs  must  soon  disappear. 

DITCH  STATISTICS. 

One  of  the  first  needs  which  impressed  itself  upon  me  in  the  discharge  of  my  duties 
was  the  almost  indispensable  necessity  for  having  in  this  office  a  record  of  the  ditches 
Hlready  built,  together  with  the  data  showing  their  size,  location,  and  data  of  con- 
strnction.  This  information  could  ouly  be  nad  through  an  examination  of  the 
''claims  to  water'' recorded  in  the  offices  of  the  various  county  clerks  throughout 
the  Territory.  To  properly  examine  these  records,  and  make  the  necesssary  abstracts 
from  them,  required  the  expenditure  of  considerable  time,  but  the  importance  of  the 
record  seemed  to  justify  its  being  undertaken. 

Below  is  given  a  tabular  summary  of  the  irrigation  development  of  the  Territory 
as  far  as  the  records  have  been  completed ;  the  statistics  for  Carbon  and  Fremont 
Counties  having  not  as  yet  been  compiled. 

In  preparing  this  summary,  wherever  the  length,  capacity  or  acreage  of  a  ditch 
was  omitted  in  the  statement  of  claims,  no  attempt  was  made  to  supply  the  omission, 
nor  has  any  addition  been  made  to  the  totals  on  account  of  such  omissions,  while  the 
tendency  of  statements  is  to  exceed  the  actual  facts,  the  fact  that  20  per  cent,  of  the 
statements  failed  to  give  the  acreage  and  about  10 per  cent,  omitted  giving  theleng^ 
will  make  the  totals  rather  below  than  above  the  truth. 
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J  IfiCLk  vhkt  Btep*  lay  m  m7  power  ta  saonm  tha  <OlM[ofooMpl«rt6itKtei— atatotha. 
Aitan,  by  preparing  » itaDdud  fimn  of  afattemeat,  wtaloli  wm  mailed  to  tte  Tailow 
Mimty  olerki  with  th«  following  letMr : 

to  tht  approiiriaUira  0/  wtter : 

"  An  examination  of  a  large  part  of  tbe  claims  to  water,  now  on  file  In  the  offlow 
of  the  varions  oonnt;  olerka  of  tbe  Territory,  has  diulosed  the  fact  that  a  wide  dl< 
venitT  exists  In  the  obaraoter  of  the  etatement«  contained  In  these  oUima. 

"  This  is  sbowQ  in  the  difiereuC  orders  in  which  tbe  eaaential  &otB  are  arranged ; 
In  the  nae  of  tbe  different  nnita  to  designate  the  Tolnme  of  water  tdaimed,  aod  in  tbe 
TarioQs  forms  in  which  the  dimensions  and  grades  of  dltohes  are  axprcMwd.  II1U 
lack  of  uniformity  prorea  a  source  of  seriona  annoyanoe  and  perplexity  to  these  who 
have  ocoasion  to  examine  the  records.  To  rednoe  these  varvlog  units  to  a  eomtnon 
standard,  whiob  becomes  necessary  whenever  any  nae  la  made  of  tbeae  zeoorda,  la  a 
work  involving  considerable  time  and  labor,  which  eonld  be  avoided  by  the  nae  (tf  a 
standard  form  m  the  origiual  statements. 

"Another,  and  more  serious,  defect  nbiob  has  been  observed  In  theteelalnu^  lathe 
fallnre  of  any  to  state  all  tbe  facts  necessary  to  tbe  determlnatloa  of  the  olalmant'a 
rights  or  bis  protection  in  them.  These  omissions  inclnde  nearly  every  portion  of 
a  complete  claim,  bat  tbe  most  terioDs  and  namerons  are  tbe&tilores  toateta  ftally  or 
properly  tbe  dimensions  of  tbe  ditch  or  the  volnme  of  water  olalmed.  ^le  nnit 
employed  for  the  latter  is  often  so  indefinite  as  to  he  praotioally  valoelaaa.  Clalna 
for  square  inches,'  'sgricnltural  Inohes,'  'California  iDohea,  or  'miners  iooliea' 
are  decidedly  out  of  place  In  this  Territory,  where  the  law  r«oognlMa  no  onit  ezoept 
the  cubic  foot  per  second. 

"These  incomplete  statements  are  destined  sooner  or  later  to  prove  a  toatoe  e( 
serioQB  annoyance,  if  not  of  expense,  to  the  parties  filing  them,  since,  whenever  an 
a^udication  is  had,  tbe  missing  &cts  will  have  to  be  sapplied. 

"  As  an  aid  to  secure  tbe  proper  filing  of  these  claims  in  tbe  fotnre,  and  the  oonae- 
qnent  protection  of  the  rights  aud  interests  of  claimants,  I  have  prcmamd  a  atand- 
ard  form  of  claims,  tbe  ose  of  which  tbrougbont  tbe  territoryia  atnmpy  niged.  The 
advantages  of  nnifoTmity  and  systems  tobe  secnred  by  tmameaaaareaoraanyand 
important  that  it  is  hoped  that  this  request  will,  in  all  oasea,  be  eom^ed  wltii. 

"Copies  of  thisform  have  been  furnished  to  aU  the  oonnty  olerka  «~' '  — 

reyon  of  this  Territory,  who  viUl  doaVitlasa  make  a  '    " 

re^ily  obtained." 


ftnd  ootmij  anr- 
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All  the  oonnty  clerks  have  co-operated  with  me  in  this  matter  with  a  resulting 
gain  to  the  pnblio  in  the  convenience,  system,  and  reliability  of  onr  water  records, 
which  only  time  will  enable  ns  to  properly  appreciate. 

The  volnnteer  weather  service  has  also  been  established  in  connection  with  this 
office,  the  signal  service  loaning  the  necessary  instruments.  Five  stations  have  been 
thus  far  established,  each  in  an  agriculturaldistrict,  at  which  observations  of  tempera- 
ture and  rainfall  are  being  made. 

Before  closing  this  report  I  wish  to  call  attention  to  one  or  two  matters  which 
seriously  embarass  the  working  of  our  irrigation  system,  and  which  will  require  the 
early  attention  of  our  lawmakers. 

The  irrigation  laws  of  this  territory,  taken  as  a  whole,  are  perhaps  in  advauce  of  those 
of  any  other  State  or  Territory  of  the  arid  region.  All  irrigation  legislation  in  this 
country  has,  however,  been  tentative  and  fragmentary.  There  has  been  no  attempt 
to  frame  a  complete  irrigation  code,  but  only  to  enact  such  laws  as  the  immediate  ne- 
cessities of  the  irrigation  interests  seemed  to  detoand ;  the  result  of  which,  owing  to 
the  rapid  growth  of  the  irrigation  interest,  is  that  legislation  calculated  for  its  regu- 
lation and  protection  has  not  kept  pace  with  the  conditions  developed  by  its  growth. 

AVhile  the  evils  resultiug  from  this  state  of  affairs  have  not  been  so  serious  or  appar- 
ent here  as  in  Colorado  or  California,  our  present  laws  are  in  some  respects  wholly  in- 
adequate, and  will  need  to  be  supplemented  by  additional  legislation. 

Over  two  thousand  ditches  have  already  been  completed  in  this  Territory,  and  have 
their  claims  to  water  on  file  in  the  offices  of  the  various  county  clerks.  These  ditches 
water  an  area  equal  in  extent  to  the  whole  of  the  irrigated  district  of  France  and 
Spain  combined,  and  one  half  that  of  Italy.  They  are  d  istributed  throughout  a  region 
almost  as  large  as  the  whole  of  New  England;  yet,  at  the  time  I  entered  upon  the  per- 
formance of  my  duties,  the  service  of  only  one  man  was  available  for  the  work  of  di- 
viding the  water  supply  in  accordance  with  their  claims,  and  his  time  of  service  was 
limited  to  fifty  days. 

The  scarcity  of  water  which  prevailed  in  many  locations  made  the  need  of  proper 
snpervision  unusually  urgent. 

Requests  from  prior  appropriators,  who  were  unable  to  secure  their  rights,came 
from  all  parts  of  the  Territory  asking  for  the  service  of  water  commissioners  to  regu- 
late the  division  of  the  water  supply.  As  there  were  no  commissioners  to  act,  and 
their  authority  to  act  in  such  cases  was  doubtful,  nothing  could  be  done.  The  need 
ot  some  action  was,  however,  so  apparent  that  I  referred  the  matter  to  the  attorney- 
general,  asking  if  there  was  any  authority  by  which  the  water  commissioner  could 
divide  the  wat^r  of  streams  whose  ditch  rights  had  not  been  adjudicated.  I  append 
below  an  abstract  from  his  reply. 

"I  ha^e  carefully  examined  the  Revised  Statutes  of  Wyoming,  as  well  as  the  late 
laws  enacted,  and  I  find  nothing  either  directly  or  by  implication  on  our  statute 
books  which  will  give  you  as  Territorial  engiueer  authority  to  determine  the  priori- 
ties on  any  streams  of  this  Territory,  nor  is  there  anything  in  the  laws  that  would 
Eermit  the  water  commissioner  to  divide  the  waters  of  any  stream  whose  priorities 
ave  not  been  determined  as  directed  by  law,  nor  can  ho  perform  his  duties  previous 
to  receiving  the  instructions  set  forth  in  section  9  above  referred  to.'' 

This  law,  therefore,  as  it  now  stands,  limits  the  work  of  water  commissioners  to 
those  ditches  whose  priorities  have  been  determined  by  the  court.  The  right  of  less 
than  &  per  cent,  of  the  ditches  of  this  Territory  have  been  so  determined,  and  to  leave 
the  rignts  and  interests  of  the  remaining  95  per  cent,  without  protection  or  regulation 
nutil  the  courts  can  attend  to  them,  will  inevitably  give  rise  to  bitterness  of  feeling 
and  to  conflicts  which  will  not  only  seriously  retard  our  agricultural  progress,  but 
will  for  the  next  quarter  of  a  century  embarrass  the  intrc^uction  of  proper  super- 
viBion. 

An  ditcheiB  are  now  beins  built  faster  than  their  rights  are  being  determined,  it  is 
manifest  that  some  provisional  measure  should  be  adopted  to  secure  proper  regula- 
tions in  the  interregnum.  The  plan  which  would  best  subserve  this  purpose  would 
be,  I  think,  for  the  Territorial  engineer  to  be  authorized  to  instruct  the  water  com- 
mtssioners  to  divide  water  on  all  streams  whore  regulation  is  necessary,  the  en- 
gineer basing  his  instructions  as  to  the  manner  of  division  on  the  statement  of  claims 
DOW  on  file. 

It  la  not  designed  that  this  should  do  away  with  the  final  settlement  of  the  rights 
of  claimants  by  the  court.  There  should  be  the  right  of  appeal  to  the  court  from  the 
engineer's  decision  at  all  times,  and  the  final  decree  of  priorities  should  be  rendered  by 
the  same  authority.  What  is  needed,  and  what  it  is  believe<l  the  proposed  step  will 
aceomplish,  is  the  protection  of  the  rights  and  interests  of  the  pioneers  of  our  agri- 
cnltnre  until  snch  time  as  the  courts  can  properly  attend  to  these  matters. 

In  fact  it  is  desirable  in  many  cases  that  the  determination  of  priorities  should  be 
deferred  until  the  era  of  rapid  ditch  construction  has  ended,  in  order  that  all  the 
ditches  of  a  stream  may  be  included  in  the  adjudication,  and  that  a  second  or  third 
oonsideration  of  the  matter,  due  to  subsequent  ditch  construction,  be  avoided.  Another 
advantage  of  delay  in  adjudication  will  be  that  farmers  will  be  better  informed  as  to 
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the  nature  of  the  lawsaud  the  importance  of  having  their  interests  properly  repre- 
sented before  the  coart  renders  the  decree.  That  this  la  not  now  the  case  is  shown  in 
two  of  the  decrees  already  rendered,  where  a  large  number  of  ditches  already  built 
were  not  represented  in  the  proceedings  nor  included  in  the  decrees. 

Attention  has  been  called  to  the  defect  in  the  pi'esent  method  of  filing  claims  to 
water  and  the  means  employed  to  improve  them.  I  am  convinced,  however,  that  the 
only  eftectnal  remedy  lies  in  change  from  our  present  system  which  will  provide  for 
the  examination  of  every  cUim  before  the  filing.  The  tabular  statement  m  a  preced- 
ing part  of  this  report  illustrates  the  large  number  of  omissions  of  essential  facts 
exhibited  in  these  statements.  It  does  not,  however,  exhibit  the  imperfections  of  state- 
ment nor  the  irrelevant  matter  which  encumbers  so  many  and  makes  their  examina- 
tion or  utilization  so  difficult. 

While  writing  this  report  I  was  told  by  a  farmer  that  in  the  filing  of  his  claim  he 
was  obliged  to  make  three  visits  to  the  county  seat,  a  distance  of  40  miles,  and  to  pay 
for  the  recording  of  three  statements  before  a  correct  record  was  secured.  I  have 
heard  so  many  statements  of  the  same  character  and  have  seen  enough  duplicate  rec- 
ords to  convince  me  tliat  some  radical  change  is  necessary. 
The  remedy  I  would  suggest  would  be — 

First.  To  make  it  the  duty  of  the  Territorial  engineer  to  prepare  a  standard  form 
of  water  claim  which  shall  embody  the  requirements  of  our  present  law  ;  this  form  to 
bo  used  by  all  persons  tiling  claims  to  water. 

Second.  Every  person  wishing  to  file  a  statement  of  claim  shall  first  forward  a  copy 
of  such  statement  to  the  Territorial  engineer,  whose  duty  it  shall  be  to  examine  this 
claim.  If  correct,  he  shall  ap])rove  it  and  record  it  in  his  office  and  return  the  state- 
ment with  his  approval  to  the  party  making  the  claim,  who  shall  then  have  recorded 
the  approved  claim  in  the  office  of  the  county  clerk.  If  the  statement  forwarded  to 
the  engineer  is  imperfect  or  incomplete,  it  shall  be  his  duty  to  return  it  for  correction, 
designating  the  errorsor  omissions,  which  when  remedied,  shall  be  returned  for  exam- 
ination as  before,  and  if  ai)])roved,  to  be  recorded  and  returned  as  before  stated. 

The  advantages  which  would  accrue  from  this  change  would  be,  the  engineer's  of- 
fice would  at  all  times  have  a  complete  record  of  the  location  and  progress  of  ditch 
building,  and  the  public  a  source  of  information  of  the  extent  and  character  of  our 
irrigation  development.  It  would  greatly  improve  the  character  of  the  record,  mak- 
ing it  more  convenient  to  examine  and  preventing  the  filing  of  worthless  statements. 
It  would,  by  the  correction  of  imperfect  statements,  serve  as  an  educator,  showing  the 
ditch-owners  the  purpose  and  reciuirements  of  the  law  and  would  protect  him  from 
any  annoyance  and  expense  incident  to  the  tiling  of  such  imperfect  statements. 

In  calling  attention  to  these  features  of  our  iiTigation  laws  that  need  legislative 
revision,  I  have  been  more  remindful  of  the  demands  of  the  future  than  of  the  disad- 
vantages of  the  present.  The  subject  of  comprehensive  irrigation  legislation  will  be 
one  of  the  most  important  to  engage  the  attention  of  our  next  general  assembly.  The 
future  development  of  our  agricultural  interests  is  certain  to  be  rapid  and  important. 
As  it  is,  with  our  irrigation  system  scarcely  established,  we  have  enough  land  under 
ditch  and  ready  for  the  plow  to  make  twenty  thousand  80-acre  farms,  and  to  engage 
the  efforts  of  a  purely  agricultural  population  of  more  than  twice  the  number  of  Si 
the  people  now  in  the  Territory.  Many  of  these  ditches  have  been  built  under  ex- 
ceptionally unfavorable  conditions;  the  best  watered  and  most  extensive  agricult- 
ural districts  being  in  the  central  and  northern  portions  of  the  Territory,  while,  until 
within  the  past  two  years,  all  the  materials  and  implements  required  in  the  construc- 
tion of  ditches,  together  with  a  large  part  of  the  provision  for  men  and  teams  had  to 
be  hauled  from  the  stations  of  the  Union  Pacific  which  traverses  the  southern  border. 
The  transportation  by  wagon  of  all  this  material  for  distances  varying  from  100  to 
300  miles  almost  doubled  the  cost  of  the  work  and  materially  lessened  the  prospect 
of  profitable  returns.  So  also  the  remoteness  of  a  staple  market  and  the  difficulty 
and  expense  of  obtaining  the  conveniences  of  life  have  been  a  serious  drawback  to 
many  of  our  pioneer  farmers.  Where  it  required  a  three  weeks  journey  to  buy  a 
plow,  as  it  did  until  recently,  in  many  ciises  there  was  not  much  plowing  done. 

The  Territory  still  suffers  from  the  lack  of  adequate  railway  facilities.  There  is  a 
surplus  of  agricultural  products  in  the  north  for  which  there  is  a  ready  market  and 
good  prices  in  the  south.  The  completion  of  the  railroads  projected  to  bring  these 
sections  t.ogether  will  result  in  increased  prosperity  for  both.  It  will  encourage  the 
cultivation  of  an  increased  acreage,  and  will  make  accessible  to  the  capitalists  a  coun- 
try now  practically  unknown. 

In  the  counties  of  Johnson  and  Sheridan  alone,  the  surplus  water  of  the  streams 
gauged  by  me  this  season  would  irrigate  500,000  acres,  and  I  am  reliably  informed 
that  there  is  double  that  extent  of  land  susceptible  of  being  watered.  Were  it  nec- 
essary other  illustrations  of  the  same  character  could  be  given.  It  is  certain,  how- 
ever, that  agriculture  is  destined  to  be  one  of  the  most  important,  as  it  is  one  of  the 
most  stable,  of  the  Territory's  material  interests  and  the  perfection  of  the  methodB 
and  practices  on  which  its  success  and  progress  so  largely  depends  should  receive  the 
most  careful  consideration. 
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Atteation  is  called  to  the  table  in  the  report  Kivint;  tbe  statietics  of  nnr  irrigation 
developmeiit.  Since  that  was  written  the  corCespuniliii);  statiatics  lot  Fremont  and 
CftrbOQ  CoDnties  have  beea  compiled,  and  tbe  resnlt  wblch  follows  more  than  justi- 
fies the  statemnnt  iu  tbu  report  that  there  is  land  enoii);h  under  ditches  and  suscep- 
tible of  being  irri^atuU  to  make  twenty  thousand  80-ucre  farms.  The  statistics  are 
below  the  aotnal  dnvelopinent,  as  many  ditches  have  been  built  since  the  records 
were  began  and  are  not  iucluHed,  and  a  lart^r  niini>>er  have  never  tieeii  recorded. 
An  addition  of  25  per  cent,  to  the  totalswouldprobably  he  nearer  the  actual  BitaAtlon. 
Ahsiract  front  ditdi  rfcordt  of  Fremont  and  Carbon  Ctntntiei. 


No,  of 
dllcbea. 

Lengtb. 

«i.'do 
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peraecoBd 

i.,™,. 

KM 

FreiDont  Coiupany 

Tbis  makes  the  totals  for  the  Territory,  so  far  as  completed,  as  follows  : 

Total  mileage -. 3,852.83 

Total  acreage  nnder  ditch 1,413, -104 

Fonr-fifths  of  these  ditches  have  been  completed  within  the  past  dve  years.  It  is 
probably  the  most  rapid  development  yet  recorded  iu  any  SUite  or  Territory,  and 
when  coobiderad  in  connection  with  our  uiifavorahle  conditions  incident  to  lack  of 
railroad  facilities,  and  to  the  fact  that  the  piesent  land  laws  are  not  sniled  to  tbe 
ooDditions  of  tbe  arid  region  and  their  technical  enforcement  has  oftoutinies  caused 
Kreat  hardship  and  unuecessary  expense  to  tbe  jiioneer  farmers,  it  Airnlshes  a  grati- 
fying evidence  of  the  superior  inducements  of  ourafjriculiure  and  the  facilities  here 
presented  for  the  economical  constrnotiou  ol  ditches.  Nearly  the  wliole  of  thin  is 
the  resalt  of  tiie  efforts  and  expenditures  of  the  farmers  and  cattlemen  of  the  Territory. 

Water  dUlrict  No.  8. — Claim*  la  VMler  as  taken  fron  the  recorda  of  Fremont  Counlg. 
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•Claim  200  iDObea. 


I  Claim  1,800  iDuhoa. 
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luid  your  views  aa  to  wbnt  cbangM  tViw 
rill  lie  nrraiigod  luid  presanted  to  tbe  eomnittM. 
The  raDdiriaatiuns  of  uur  la ndUm  effected  Iff  the  iMt  CcmgrMi  knd  tbe  ^bkbillty 
f  farther  uot  ion  by  tbe  ooniingODemkkwitof  theUAeat  Inporteaoe  tlurt  ou  witbea 


FOB  PBBPARBD  THBOmMB  OIRODLAB  iSTTBK  TO  OCUXBIIS. 
CiUTXiuiB,  Aiigiut  17, 1889. 


cirmimstances  itn<l  uunditioDs  under  wMeb  it  hu  beeuacoompllelwd. 

Ab  nn  nid  in  doing  this  I  wiahtoobMln  tlieatfttemeatiofklHgeniiinbccitf  fkruen 
in  different  iiarta  of  the  Territory  of  tbe  diSenlUM  uid  ezpeow  attending  thelz  eflbrie 
t«  reolaiin  ttiB  desert  and  tbs  rMnUi  wbleh  UteybaTe  obtained. 

I  mail  fon  with  tbia  a  lint  of  qiMattona  wUob  I  tmat  you  ean  find  time  to  anmra. 

aui  partiouTwly  desirous  of  Irtr-' ' ■* *  '"'"  ' 

ad  your  views  an  to  wbnt  cbaDff 
will  lie  nrraiigod  luid  presanted  H 

The  raodirieations  of  our  landla .  _  _    -,  —    „ . 

of  farther  uot  ion  by  the  oomingODemakwit  of  theUAeat  Inporteaoe  tliat  oni  wiabea 
--'      -     "''  t  lieproperl;  prewsted  and  nndentoM. 

II  have  jauc  aid  and  oo-operatioa  to  thia  end.' 

Itortal  Xitgimtar. 

rax, 

>^  i;«iy«MW,  wfiMMMr  SS,  1889. 

'T  Iliereby  certify  that  the  aceompanying  letter,  asklnc  for  teetlHiony  to  be  uaed  be- 
flm  ttie  Senate  coiamittee,  and  tne  reeponaea  Uierato,  are  a  fliU,  tme,  and  exaet  oopy 
of  *he  originals  now  on  file  in  this  office. 

Elitood  Hkad, 

Itrritortal  Engkuir. 

Name,  Andhkw  Oilchbist;  connty,  Laramie  ;  poat-otSce,  Cbeyenne. 

I.  How  long  have  yon  resided  in  the  Territory  t — About  fifteen  yeaia. 
S.  In  what  year  did  yon  hefpa  fanning  f — In  1877, 

3.  How  much  land  have  yon  nnder  ditch  I — Personally,  abont  2,000  acres. 

4.  If  obtained  from  the  Govomment,  state  tbe  filings  which  were  made. — Lands  en- 
twed  under  the  desert,  pre-emption,  and  homestead  acts,  and  lands  purcbuaed  from  the 
Union  Pacific  Railroad. 

5.  How  many  acres  are  now  nnder  caltivatioD  t— About  2,0tl0  acres. 

6.  By  what  ditch  or  ditches  is  it  watered  I— By  nine  ditches,  named  "  Gtlobrlet  No. 
1  to  No.  9." 

7.  From  what  stream  or  etreams  is  water  taken  T— South,  Middle,  and  North  Crow 
Creeks. 

8.  Give  history  of  construction  of  ditch  : 

io)  Names  of  owners. — Andrew  Gilchrist  and  Uaiy  GilohriBt. 
()  Date  beonn  and  time  occnpied  in  bnilding. — Began  April,  1ST7 ;  the  last  ditch 
was  completed  in  1^87. 
(c)  Dimensions. — Tbe  nine  ditches  are  of  yariong  dinienBlons. 
(a)  How  many  acres  does  it  water  } — The  nine  ditches  water  abont  2,000  acres. 
(e)  Wbat  was  the  cost  of  construction  T — About  |10,000  for  the  nine  ditches. 
(/)  What  is  the  cost  per  year  for  management  and  repairs  f^Abont  ^00. 

9.  Do  yoQ  bay  or  sell  water ;  if  so,  state  price  paid  or  received.— 1  neither  sell  nor 

iO.  Have  yon  all  tbe  water  needed  ;  if  not,  state  the  reason. — No,  not  every  year. 
In  dry  BeaaouH  there  being  bnt  little  snow  in  the  hills  the  supply  of  water  in  the 
creeks  is  therefore  limited,  and  the  city  of  Cheyenne  claims  first  appropriation  for  do- 
mestic parpoBes, 

II.  What  is  the  naaal  cost  of  bringing  wild  land  under  oultivatiou  T  This  to  In- 
clude plowiug,  grnbbing  sage  brush,  fencing,  etc. — About  |10  per  acre. 

12.  How  many  years'  cultivation  are  roqaired  to  bring  wild  land  into  proper  oon- 
dition  for  farming  T — From  two  to  three  years. 

13.  What  did  it  cost  yon  to  prove  up  and  obtain  title  to  your  land,  and  what  w 
i_  .__  ..1.   ...... ..    z__j.     ■■•  -   y  difficalties  were  encountered,  state  what  tti., 

'D\!&oVkUAeH  6at»)an.\«iQA  in.  obtiUning  title  troat 
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the  Goyemment  are  many,  principally  on  account  of  the  tardy  action  of  the  General 
Land  Office  after  final  proof  has  been  made. 

14.  What  has  yonr  cultivated  land  cost  you  per  acre  f  This  to  include  cost  of  prov- 
ing-up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fencing, 
and  all  permanent  improvements. — See  answers  to  previous  questions. 

15.  What  is  its  present  market  value  per  acre  ? — Probably  it  could  not  be  sold  for 
more  than  $10  per  acre,  on  an  average. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — No  crop  can  be  raised  without  irrigation. 

17.  Do  you  think  the  present  land  laws  are  ad{£pted  to  the  conditions  of  this  Terri- 
tory ?  If  not,  what  changes  would  you  suggest  ? — I  do  not  think  the  present  land 
laws  are  well  adapted  to  this  Territory.  My  opinion  is  that  if  the  land,  like  the 
water  in  the  streams,  was  under  the  control  of  the  Territory  or  State  much  more  sat- 
isfactory results  would  be  obtained,  as  under  the  present  existing  conditions  they  do 
not  work  harmoniously,  and  large  irrigating  enterprises  suffer  a  great  deal  of  injustice, 
and  the  progress  of  the  settlement  of  the  lands  and  the  development  of  the  resources 
of  the  Territory  are  retarded. 

Id.  What  should  be  done  with  grazing  land  which  cannot  be  irrigated  ?  What  is 
its  value  per  acre? — I  would  suggest  that  the  lands  of  that  nature  should  be  sold  .to 
parties  having  irrigable  lands  contiguous  thereto  for  grazing  purposes.  I  estimate 
their  value  at  from  25  cents  to  $1.50  per  acre,  according  to  their  grazing  qualities,  lo- 
cation, and  water  facilities  for  stock. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — I  regard  that  such  action  would  be  detrimental  to  the  prog- 
ress of  the  Territory,  as  it  would  practically  prevent  the  settlement  of  all  agricult- 
ural lands  and  put  a  stop  to  further  irrigation  enterprises. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  f — I 
would  recommend  that  all  agricultural  and  grazing  lands  be  donated  by  the  General 
Grovemment  to  the  Territory.  * 


Name,  John  A.  Fisher  ;  county,  Albany ;  post-office,  Laramie  City. 

1.  How  long  have  you  resided  in  the  Territory  ? — Nineteen  years. 

2.  In  what  year  did  you  begin  farming  ? — I  am  not  farming  as  yet. 

3.  How  much  land  have  you  under  ditch  ? — About  1,200  acres. 

4.  If  obtained  from  the  Goveifument,  state  the  filings  which  were  made. — One-half 
section  desert,  part  of  a  school  section,  and  one-half  sac tion  railroad  land. 

5.  How  many  acres  are  now  under  cultivation  ? — [See  answer  to  question  2  above.] 

6.  By  what  ditch  or  ditches  is  it  watered  ? — By  the  Fisher  ditch. 

7.  From  what  stream  or  streams  is  water  taken  f — From  the  Big  Laramie  River. 

8.  Give  history  of  construction  of  ditch : 
(a)  Names  of  owners  ? — John  A.  Fisher. 

(&)  Date  begun  and  time  occupied  in  building  ? — It  was  begun  in  the  month  of 
May,  1884. 

(c)  Dimensions:  length,  miles,  75;  depth,  2  feet;  width,  9  feet, 

(d)  How  many  acres  does  it  water  ? — Twelve  hundred  acres. 

(e)  What  was  the  cost  of  construction  ? — About  $5,000. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — About  $50. 

9.  Do  you  buy  or  sell  water;  if  so,  state  price  paid  or  received. — I  do  not. 

10.  Have  you  all  the  water  needed^  if  not,  state  the  reason. — I  have. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation!  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — Don't  know  as  yet. 

12.  How  many  years'  cultivation  are  required  to  bring  wild  laud  into  proper  con- 
dition for  farming  ? — I  can't  tell. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — I  have  not  proved  up  as  yet. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  is  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
fencing,  and  all  permanent  improvements. — [No  answer.] 

15.  What  is  its  present  market  value  per  acre  ? — [No  answer.] 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — ^No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory f    If  not,  what  changes  would  you  suggest  ? — [No  answer.] 

18.  What  should  be  done  with  grazing  land  which  cannot  be  irrigated  ?  What  is 
ita  value  per  acre  ?— [No  answer.] 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — I  do  not  believe  in  it. 

20.  Do  yon  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  f — I  do. 
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Name,  Lukb  Voorhees  ;  county,  Laramie ;  post-offloe,  Cheyefime. 

1.  How  long  have  you  resided  in  the  Territory  f — ^Fifbeen  years. 

2.  In  what  year  did  you  begin  farming  f— 1878  in  a  small  way. 

3.  How  much  land  have  you  under  ditch  f — ^Abont  4,000  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made.—- Luke 
Voorhees,  desert  640,  October  10,  1880 ;  George  M.  Drake,  desert,  September  15, 1880; 
George  D.  Jenks,  desert  280,  May  24,  1880 ;  Florence  L.  Voorhees,  desert  600,  No- 
vember 5,  1882 ;  Am.  Jenks,  desert  640,  June  19, 1883 ;  William  Jenks,  desert  64U, 
June  19,  188:J;  J.  G.  Ruling,  pre-emption  160,  January  2,  1885;  A.  G.  Lionrey,  pre- 
emption, November,  1883,  160. 

5.  How  many  acres  are  now  under  cultivation  f — ^Abont  4,000  acres  in  hay  land  and 
other  crops. 

6.  By  what  ditch  or  ditches  is  it  watered — L.  Z.  ditch  and  Voorhees  ditch. 

7.  From  what  stream  or  streams  is  water  taken? — L.  Z.  ditch,  Rawhide  Creek; 
Voorhees,  Niobrara  Creek. 

8.  Give  history  of  construction  of  ditch. — Commencement  of  ditches  were  in  1880, 
completed  1883. 

(a)  Names  of  owners,  Luke  Voorhees  &  Company. 

(6)  Date  begun  and  time  occupied  in  building? — 1880,  about  three  years  in  com- 
pleting. 

(o)  Dimensions. — Voorhees,  4  feet  on  top,  3.6  on  bottom;  length,  miles,  6^;  depth, 
2  feet  average ;  width,  5.4  feet  top,  3.6  bottom. 

(d)  How  many  acres  does  it  water? — Four  thousand  acres. 

(e)  What  was  the  cost  of  construction  ? — About 

(/*)  What  is  the  cost  per  year  for  management  and  repairs  ? — ^Am  not  able  to  state 
now. 

9.  Do  you  buy  or  sell  water ;,  if  so,  state  price  paid  or  received. — ^Neither  buy  nor 
sell. 

10.  Have  you  all  the  water  needed;  if  not,  state  the  reasons. — Have  sufficient 
water  except  in  some  very  dry  seasons. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — From  $7  to  |25. 

12.  How  many  years'  cultivation  are  required  to  bring  wild  laud  into  proper  con- 
dition for  farming? — One  to  three  years. 

13  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered  state  what  they 
were. — From  six  months  to  three  years  in  proving  up.  The  usual  difficulties  of  con- 
structing ditches  and  other  labor. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
fencing,  and  all  permanent  improvements? — About  $23  ^er  acre. 

15.  What  is  its  present  market  value  per  acre  ? — Under  the  rulings  of  land  com- 
missioner for  the  Ave  years  from  1884  to  the  present  time  I  can  hardly  say,  as  it  has 
a  market  value,  no  titles. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — Can  raise  no  crop  without  irrigation. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory ?  If  not,  what  changes  would  you  suggest? — I  can  suggest  no  changes  to  the 
land  laws  that  were  passed  priur.to  1881.  It  is  the  rulings  of  land  commissioners  that 
are  dangerous  to  settle. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre  ? — On  an  average  not  to  exceed  10  cents  per  acre  ;  should  be  do- 
nated to  the  State  or  Territory  for  schools  and  public  buildings. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — I  regard  it  as  very  dangerous  and  detrimental  to  the  best  in- 
terests of  the  citizens  and  Territory  in  general. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  laud  to  the  Territory  ? — ^I  do. 
I  believe  it  would  be  better  for  the  General  Government  to  donate  to  State  or  Terri- 
tory. 


Name,  Bknj.  F.  Lowe  ;  county,  Fremont ;  postoffice.  Lander. 

1.  How  long  have  you  resided  iu  the  Territory  ? — Twenty -one  years. 

2.  In  what  year  did  you  begin  farming  ? — 1870. 

3.  How  much  land  have  you  under  ditch  ?— Thirty  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — Cash  en- 
try for  N.E.  i.  Sec.  18,  Town.  33,  Range  99  west  Sixth  principal  meridian. 

5.  How  many  acres  are  now  under  cultivation  ? — ^About  30. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — By  two  ditches  tal^^o  oat  of  the  Big 
Popoagie. 
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7.  Prom  what  stream  or  streams  is  water  taken  ? — ^The  Big  Popoagie  River. 

8.  Give  history  of  construction  of  diich. — Were  made  by  me  in  the  year  1875. 
(a)  Names  of  owners. — Self. 

(6)  Date  begun  and  time  occupied  in  building. —Three  or  four  days. 

(c)  Dimensions,  150  inches;  length,  one-half  mile ;  depth,  10  inches;  width,  18 
iDohes. 

(d)  How  many  acres  does  it  water  ? — Ten. 

(c)  What  was  the  cost  of  construction  1 — Twenty  dollars. 

(/)  What  is  the  cost  per  year  for  mauagemeut  and  repairs? — One  dollar. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  on  received. — Sell  no  water ; 
buy  none. 

10.  Have  you  all  the  water  needed;  if  not,  state  the  reason.— No;  the  Lander  Mill 
Company  has  taken  the  water  from  its  proper  channel  for  their  own  use. 

11.  Wnat  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — About  $10  per  acre. 

12.  Ho\^  many  years'  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Good  as  ever  first  year. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — About  ^iOO.  Ihe  town  of  Lander  is  located  on  N.E.  ^,  Sec.  18.  There  were 
some  persons  other  than  myself  living  on  the  land,  hence  some  additional  cost.  Time 
in  obtaining  title,  sixteen  months. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fencing, 
and  all  permanent  improvements. — About  $2,000 ;  160  acres. 

15.  What  is  its  present  market  value  per  acre  ? — From  |i50  to  $500. 

16.  Can  you  raise  crops  without  irrigation  ?'  If  so,  state  what  they  are  and  yields 
obtained. — Some  of  the  bottom  land  on  the  streams  of  Big  Popoagie  will  produce 
average  crop  without  irrigation ;  95  per  cent,  of  Wyoming  requires  water,more  or  less. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory? If  not,  what  changes  would  you  suggest? — The  laws  are  all  that  could  be 
asked  as  regards  homesteads  and  desert  entries;  tree  culture  is  a  failure. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre  ? — They  might  be  leased  by  stockmen  ;  artesian  wells  put  down  at 
great  expense  would  bring  the  lands  up  to  a  rate  that  would  re-imburse  the  State. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ?— Do  not  think  it  necessary  ;  new  settlers  will  not  be  in  the 
way. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory? — Yes. 


Name,  John  O.  D.  O'Brien  ;  county.  Converse ;  post-office,  Douglas. 

1.  How  long  have  you  resided  m  the  Territory  ?— Twenty-two  years. 

2.  In  what  year  did  you  begin  farming  ? — 1877. 

3.  How  much  land  have  you  under  ditch  ?— About  80  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — No  filings 
made  on  account  of  Government  survey  of  Fettermau  Keservation,  includes  my  claim, 
and  no  filing  can  be  made  until  act  of  Congress  is  carried  out. 

5.  How  many  acres  are  now  under  cultivation  ? — Fifteen  acres. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — O'Brien's  Ditch. 

7.  From  what  stream  or  streams  is  water  taken  ? — La  Prele  Creek. 

8.  Give  history  of  construction  of  ditch : 

(a)  Names  of  owners.    O'Brien  &  Wallace,  Burt  Elder,  and  W.  H.  Powell. 

(6)  Date  begun  and  time  occupied  in  building. — November  11,  1887.    One  month. 

(c)  Dimensions,  4  feet;  length,  8  miles;  depth,  1  foot;  width,  4  feet. 

(d)  How  many  acres  does  it  water? — Two  hundred  and  forty. 
(6)  What  was  the  cost  of  construction  ? — About  $1,000. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — Forty  to  fifty  dollars. 

9.  Do  you  buy  or  sell  water;  if  so,  state  price  paid  or  received  ? — No. 

10.  Have  you  all  the  water  needed  ;  if  not  state  the  reason  ? — Yes. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  in- 
clade  plowing,  grubbing  sage  brush,  fencing,  etc. — Ten  dollars  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Three  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required?  If  any  difficulties  were  encountered,  state  what  they 
were  ? — Congress  passed  an  act  to  sell  the  reservation  of  Petterman,  except  what 
land  was  oconpied  by  settlers,  January  1,  1884,  bat  it  seems  we  are  no  nearer  to-day 
to  file  than  we  were  five  years  ago. 
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14.  What  has  your  oaltivated  land  cost  you  per  acre  f  This  to  inolade  ooet  of 
ditches  and  laterals,  expense  of  preparing  land  for  cnltiyatioiii  fenoing,  ftnd  all  per- 
manent improvements. — Ten  dollars  per  acre. 

15.  What  is  its  present  market  valae  per  acre  f— Nothing  until  patent  is  obtained, 
to  which  I  should  have  been  entitled  at  least  eleven  years  ago. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained  f — No. 

17.  Do  you  think  the  present  land  laws  ace  adapted  to  the  conditions  of  this  Terri- 
tory ?  If  not,  what  changes  would  you  suggest  f — No ;  an  extra  grant  of,  say,  160 
acres  of  hilly  land  for  pasture  of  grangers'  cattle  adjoining  creek  bottoms. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre? — Answered  in  question  17.    Could  not  say;  but  veiy  little, 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  daring 
the  irrigation  survey  ? — I  hardly  understand  the  question,  bnt  am  not  in  favor  of  any 
public  laud  being  withdrawn,  for  it  hinders  settlement. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  T— No ; 
the  United  States  land  laws  are  good  enough  for  me. 


Name,  T.  M.  Herrick  ;  county,  Laramie ;  post-office,  Ooshen. 

1.  How  long  have  you  resided  in  the  Territory  ? — ^Fourteen  years. 

2.  In  what  year  did  you  begin  farming  f — 1885. 

3.  How  much  land  have  you  under  ditch  f— Four  hundred  and  fifty  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — Desert 

5.  How  many  acres  are  now  un4er  cultivation? — Two  hundred  in  hay;  forty 
plowed. 

6.  By  what  ditch  or  ditches  is  it  watered  f — Spy  and  Herrick  and  Bolcom. 

7.  From  what  stream  or  streams  is  water  taken  f — Big  Horse  Creek. 

8.  Give  history  of  construction  of  ditch : 

(a)  Names  of  owners. — T.  M.  Herrick  and  wife. 

(b)  Date  begun  and  time  occupied  in  building. — Spy  ditch,  March,  1885 ;  five  months, 
(o)  Dimensions,  Spy  ditch,  length.  If  miles ;  depth,  1  foot ;  width,  5  feet. 

(d)  How  many  acres  does  it  water  f — Three  hundred. 

(e)  What  was  the  cost  of  construction  ? — Eight  hundred  dollars. 

If)  What  is  the  cost  per  year  for  management  and  repairs  ? — Twenty-five  dollars. 

9.  Do  you  buy  or  sell  water  ?  If  so,  state  price  paid  or  received. — In  the  Spy  Ditch, 
no. 

10.  Have  you  all  the  water  needed.  If  not,  state  the  reason. — ^Because  the  water 
is  taken  out  above  me. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation ;  this  to  include 
plowing,  grubbing  sage  brush,  fencing,  etc.  T — Some  $1 ;  some  $5. 

12.  How  many  years'  cultivation  are  required  to  bring  wild  land  into  proper  con- 
dition for  farming  ? — Two. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title- to  your  land,  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were-  encountered,  state  what  they 
were. — Four  dollars  per  acre ;  two  years. 

14.  What  has  your  cultivated  land  cost  you  per  acre;  this  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
lu^y  ana  all  permanent  improvements? — Six  dollars. 

1.5.  What  is  its  present  market  value  per  acre  ? — ^Nothing. 

10.  Can  you  raise  crops  without  irrigation  f  If  so,  state  what  they  are  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory f  If  not,  what  changes  would  you  suggest  ? — All  but  pre-emption  and  timber 
claims;  they  ought  to  be  repealed. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  f  What  is 
its  value  per  acre  ? — Sold  in  1,000-acre  lots ;  50  cents  per  acre. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  daring 
the  irrigation  survey  ? — It  would  ruin  the  Territory  for  the  time  continued. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  f— Tee. 


Name,  Caleb  M.  La  Grange  ;  county,  Laramie ;  post-office,  Qoshen. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twenty-two  years. 

2.  In  what  year  did  you  begin  farming  ? — 1871. 

3.  How  much  land  have  you  under  ditch  ? — Eight  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  madet^Under 
the  desert  land  laws. 
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5.  How  many  acres  are  now  under  cnltivatiou  ? — Six  huudred. 

6.  By  what  ditch  or  ditches  is  it  watered  ?— Brown  &  La  Grange  Ditch. 

7.  From  what  stream  or  streams  is  water  taken. — Horse  Creek. 
■  y.  Give  history  of  construction  of  ditch : 

(a)  Name  of  owners. — D.  E.  Brown,  C.  M.  La  Grange. 

lb)  Date  begnn  and  time  occupied  in  buiMiug. — March  23,  1883;  one  year. 

(c)  Dimensions;   length  4  miles;  North  Fork  2  miles;  depth,  2  feet;   width  13 
feet  on  top  and  6  feet  on  bottom. 

(d)  How  many  acres  does  it  water  f — Twenty-three  hundred. 

(c)  What  was  the  cost  of  construction? — Main  ditch,  $1,600;  my  own  laterals 
$300. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — $150. 

y.  Do  you  buy  or  sell  water  ?    If  so,  state  price  paid  or  received. — Do  not  buy  or  sell. 

10.  Have  you  all  the  water  needed?  If  not,  state  the  reason. — Have  not;  water 
taken  by  other  ditches  above. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation ;  this  to  inclnde 
plowing,  grubbing  sage  brush,  fencing,  etc.  ? — Four  dollars. 

12.  How  many  years*  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming? — Two. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
tlie  length  of  time  required?  If  any  difficulties  were  encountered,  state  what  they 
were. — Made  proof  in  two  years  and  six  months  after  filing;  cost  |1,200. 

14.  What  has  your  cultivated  land  cost  you  per  acre ;  this  to  include  cost  of  prov- 
ing lip,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fencing 
an<l  all  permanent  improvements?— |6|^f,. 

I.').  What  is  its  present  market  value  j)er  aero  ?-~From  $5  to  to  $15. 
It).  Can  you  raise  crops  without  irrigation  ?    If  so,  state  what  they  are  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory? If  not,  what  changes  would  you  suggest  ?--Free  gift  of  320  acres  to  every 
man  or  woman  that  will  live  on  it  for  five  years. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre  ? — Fifty  cents.  It  should  be  sold  to  highest  bidder,  section  at  a 
time. 

111.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  daring 
tlic  irrigation  survey  ? — It  would  act  on  the  Territory  like  a  wet  blanket  on  a  buftalo- 
cliip  fire. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — On 
condition,  no. 


Name,  Lionel  Saratoris  ;  county,  Albany ;  post-office,  Laramie ;  manager  of  the 
Douglass,  Willar  and  Saratoris  Company. 

1.  How  long  have  you  resided  in  the  Territory  ? — Seven  years. 

2.  In  what  year  did  you  begin  farming  ? — 1887. 

3.  How  much  land  have  you  under  ditch  ? — Twelve  thousand  acres  irrigated,  25,000 
acres  under  ditches  not  irrigated  through  scarcity  of  water. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — About 
8,000  obtained  from  Government,  balance  railroad  laud. 

5.  How  many  acres  are  now  under  cultivation  ? — Five  hundred  and  fifty  acres  in 
oats  and  other  grains,  800  acres  in  timothy  hay,  3,000  native  hay,  balance  of  irrigated 
laud  as  pasture. 

6.  By  what  ditch  or  ditches  is  it  watered? — Snake  Ditch  aud  Taback  Ditch  and 
8ernatatle  Snake  Ditch. 

7.  From  what  stream  or  streams  is  water  taken  ? — Little  Laramie,  Big  Laramie, 
Mill  and  Dutton  Creeks. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners— Douglas,  Willar,  and  Saratoris  Company. 

(b)  Date  begun  and  time  occupied  in  building  ?— ^Suake  Ditch,  1886 ;  Tabaok 
Ditch,  1888. 

(c)  Dimensions:  6  miles,  14  miles;  depth,  3  feet,  3^  feet ;  width,  8  feet,  12  feet. 

(d)  How  many  acres  does  it  water? — See  question  3. 

(e)  What  was  the  cost  of  constructii)n  ? — Taback  (1,200  per  mile.  Snake  (675. 
(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — About  3  per  cent. 

original  cost  first  year,  afterwards  1  per  cent. 

9.  Do  you  buy  or  sell  water  ?   If  so,  state  price  paid  or  received. — [N»  answer.] 

10.  Have  you  all  the  water  needed  ?  If  not,  state  the  reason. — Not  for  the  last  two 
years,  on  account  of  mild  winters,  when  there  is  no  snow  on  the  mountains. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  f  This  to  in- 
clnde  plowing,  grubbing  sage  brush,  fencing,  etc,— One  hi;a4red  aud  twenty-ftve  4qI- 
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lars  per  mile.    I  have  uever  grubbed  8ago-bra»h,  as  I  have  so  much  good  land  with- 
out any  that  it  does  not  i>ay  to  grub  the  land. 

12.  How  many  years'  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for. farming  ? — Two  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  yoar  land,  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  enconntered,  state  what  ihey 
were. — Three  dollars  and  fifty  cents  per  acre  to  !|4.50.  Two  years  in  most  oases.  No 
difficulties  except  gross  ignorance  on  the  part  of  the  Cheyenne  land  office. 

14.  What  has  your  cultivated  land  cost  you  per  acre?  This  to  include  cost  of 
proving  np,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
fencing,  and  all  permanent  improvements. — ^A  very  hard  question.  I  answer,  abont 
$9  to  $15  per  acre. 

15.  What  is  its  present  market  value  per  acre  ?— I  consider  good  meadow  |15  per 
acre,  cultivated  land  $35  per  acre,  with  crop  on  land. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — I  am  confident  that  crops  can  be  raised  without  irrigation  if  land  is 

Slowed  and  allowed  to  fallow  for  one  year,  then  to  sow  some  quick-growing  crop. 
[ave  it  all  so  as  to  collect  snow,  and  thus  permanently  loosen  up  the  subsoil. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory ?  If  not,  what  changes  would  you  suggest  ? — All  laws  are  satisfactory,  but  1 
think  that  people  who  control  a  large  amount  of  land  should  be  allowed  to  takeap 
in  some  several  sections  of  high  land  for  purposes  of  pasture.  I  mean  lands  that  are 
impossible  to  irrigate  and  that  the  *' honest  settler"  has  no  use  for.  This  will  be 
better  than  the  present  unsatisfactory  conditions  of  Government  uplands.  This 
quality  of  laud  is  of  no  value  except  to  large  land-owners  who  have  many  cattle, 
and  they  should  be  allowed  to  control  it  either  by  lease  or  sale.  These  lands  have 
always  been  the  groat  impediment  to  Eastern  capital  coming  into  this  Territory. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  doring 
the  irrigation  survey  f — I  see  no  use  for  doing  this. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — Yes ; 
as  long  as  the  Territory  is  not  allowed  to  put  exorbitant  prices  on  the  uplands  they 
should  still  in  some  way  be  controlled  by  Government,  and  county  commissioQon 
should  have  nothing  to  say  iu  the  matter  of  selling  or  trading  these  lands. 


Name,  John  R.  Smith  ;  county,  Johnson ;  post-office,  Traburg. 

1.  How  long  have  you  been  in  the  Territory  T — Twenty-three  years. 

2.  In  what  year  did  you  begin  farming? — 1879. 

3.  How  much  land  have  you  under  ditch  ? — Oue  thousand  two  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — Onehome- 
Htead,  one  timber  culture,  two  desert  claims. 

5.  How  many  acres  are  now  under  cultivation  ? — About  800 — 400  pasture. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — The  John  R.  Smith  Ditch. 

7.  From  what  stream  or  streams  is  water  taken? — Crazy  Woman's  Fork  of  Pow- 
der. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners,  John  R.  Smith,  Agnes  Smith. 

(6)  Date  begun  and  time  occupied  iu  building  ? — 10th  day  of  April,  1879. 

(o)  Dimensions:  Length,  6  miles;  depth,  2  feet ;  width,  7  feet. 

{d)  How  many  acres  does  it  water  ? — Ten  thousand. 

(e)  What  was  the  cost  of  construction  ? — Six  hundred  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  f — On  average,  $75. 

9.  Do  you  buy  or  sell  water?     If  ho,  state  price  paid  or  received. — [No  answer.] 

10.  Have  you  all  the  water  needed  ?  If  not,  state  the  reason. — I  have  not  this  year; 
and  1886  and  1887  was  short,  caused  by  other  ditches  using  it. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  include 
^plowing,  grubbing  sage-brush,  fencing,  etc. — Mine  has  cost  me  about  $850,  notinclad- 

ing  Government  cost. 

12.  How  many  years'  cultivation  are  required  to  bring  wild  land  into  proper  condi* 
tion  for  farming  ? — Two  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land,  and  what  wm 
the  length  of  time  required?  If  any  difficulties  were  encountered,  state  what  they 
were. — One  thousand  dollars  on  '  40  acres ;  $350  on  240  acres ;  and  $20  on  160;  timber 
culture,  not  proved  upon,  160  acres;  three  years  and  five  years. 

14.  What  .has  your  cultivated  land  cost  you  per  acre?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cnltivatioo, 
fencing,  and  all  permanent  improvements.— Thirteen  thousand  and  eighty -five  dol- 
lars, in  full. 
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15.  Wbat  is  its  present  market  value  per  acre  Y— There  is  no  land  selling  at  any 
price. 

16.  Can  yon  raise  crops  without  irrigation  f  If  so,  state  what  they  are  and  yields 
obtained. — You  can  not  raise  anything  here  without  water  to  irrigate  with. 

17.  Do  you  think  the  present  laud  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory f  If  not,  what  changes  would  you  suggest. — I  do  not  think  the  Territory  should 
own  and  control  her  own  lands. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
it8  value  per  acre  ? — Five  to  20  cents  per  acre,  sold  to  any  one  wishing  to  purchase. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — It  will  be  an  injustice  to  the  public. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  T — I  do ; 
strongly. 


Name,  GustayeE.  A.  Moeler^  county,  Johnson  ;  post-office,  Buffalo. 

1.  How  long  have  you  resided  m  the  Territory  f — Twelve  years. 

2.  In  what  year  did  you  begin  farming  ? — 1879.  > 

3.  How  much  land  have  you  under  ditch  ? — One  thousand  two  hundred  and  eighty 
acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made  f — Home- 
BteacL  pre-emption,  and  two  desert  filings. 

r>.  How  many  acres  are  now  under  cultivation  ? — About  800. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — North  Fork  and  French  Creek  Ditch 
Company's  ditch. 

7.  From  what  stream  or  streams  is  water  taken  T— North  Fork  of  Clear  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners,  North  Fork  and  French  Creek  Ditch  Company  (a  corpora- 
tion). 

(6)  Date  begun  and  time  occupied  in  building? — January  3,  1886;  five  months. 

Co)  Dimensions,  112  square  feet  per  section  ;  length,  2  miles ;  depth,  3  feet ;  width, 
7  leet. 

(rf)  How  many  acres  does  it  water  ? — Three  thousand. 

(e)  What  was  the  cost  of  coustrnctiou  ? — Two  thousand  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — Two  hundred  dollars. 

V.  Do  you  buy  or  sell  water?    If  so,  state  price  paid  or  received. — [No  answer.] 

10.  Have  you  all  the  water  needed  ?     If  not,  state  the  reason — I  have. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  in- 
clude plowing,  grubbing  sage-brush,  fencing,  etc. — The  cost  to  me  has  been  about 
(12  per  acre. 

12.  How  many  years' cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Three  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — I  paid  the  United  States  |1.25  per  acre  for  1,120  acres.  It  took  nine  years  to 
get  title  to  my  homestead  ;  six  years  for  my  desert.  For  800  acres  1  have  no  title 
yet,  although  final  proof  has  been  made. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up.  cost  of  ditches  and  laterals,  exi)en8e  of  preparing  land  for  cultivation,  fencing, 
and  all  permanent  improvements. — Answered  above. 

15.  What  is  its  present  market  value  per  acre  ? — Ten  to  twelve  dollars. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained  f — ^Not  a  spear  of  grass  long  enough  to  cut  with  a  mower. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory f  If  not,  what  changes  would  you  suggest  ? — I  have  none  to  suggest.  Desert 
law  ooght  not  to  be  repealed. 

18.  What  shonld  be  done  with  grazing  land  which  can  not  be  irri|);ated  ?  Wbat  is 
its  value  per  acre  ?— Might  be  sold  without  restriction  as  to  quantit^^  salable  to  one 
man.    AlM>ut  50  cents  to  $1. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — Might  be  a  good  plan  to  head  ofi:'  speculators. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — Yes. 


Name,  John  Darbin  ;  county.  Carbon ;  post-office,  Darbin. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twenty-one  years. 

2.  In  what  year  did  you  begin  fanning? — 1H7.''). 

3.  How  mnch  laud  have  you  under  ditch? — The  company  in  which  I  am  interested 
bad  400  acres. 
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4.  If  obtained  from  tlie  Government,  state  the  filings  whioh  were  madef—Deseii 
claim. 

5.  How  many  acres  are  now  under  caltivation  T — One  hundred. 

0.  By  what  ditch  or  ditches  is  it  watered? — Darbm  Nos.  1,  2,  and  3, 

7.  From  what  stream  or  utreauis  is  water  taken  ?— Muddy  Creek. 

8.  Give  history  ol  construction  of  ditch : 

(a)  Name  of  owners,  Darbin  Cattle  Company  or  Union  Darbln  Company. 
(ft)  Date  begun  and  time  occupied  in  building? — [No  answer.] 

(c)  Dimensions:   Length,  east,  2^  to  3  miles;  depth,  No.  1,  2  feet;  No.  2,  2  feet; 
No.  3,  2  feet;  widtb,  No.  1,  5  feet;  No.  2,  4  feet;  No.  3,  4  feet. 

(d)  How  many  acres  does  it  water? — Four  hundred  acres. 

(c)  What  was  the  cost  of  construction  ?— Two  thousand  dollars. 
( / )  What  is  the  cost  per  year  for  management  and  repairs  ? — Fifty  dollars, 
li.  Do  yoa  buy  or  sell  water.    If  so,  state  price  paid  or  received. — ^Neither  buy  nor 
sell. 

10.  Have  you 'all  the  water  needed?  If  not,  state  the  reason. — Have  not.    Failure 
of  stream  in  summer  is  the  cause. 

11.  Wliat  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?    This  to  in- 

clude plowing,  grubbing  sage-brush,  fencing,  etc.— Eight  to  twelve  doUara. 
Planting  and  grubbing  sage-brush  is  alone  worth  $8  per  acre. 

12.  How  many  years'  caltivation  are  required  to  bring  wild  land  into  proper  condi- 

tion  for  farming? — Three  to  live  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 

the  length  of  time  required?  If  any  difficulties  were  encountered,  state  what 
they  were. — It  was  hard  work  to  get  the  ditches  completed  within  three  yean. 
The  expense  of  getting  witnesses  to  Cheyenne  was  also  heavy. 

14.  What  has  your  cultivated  land  cost  you  per  acre?    This  to  include  cost  of  prov- 

ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  caltivation, 
fencing,  and  all  permanent  improvements. — Fifteen  dol&rs. 

15.  What  is  its  present  market  value  per  acre? — [No  answer.] 

16.  Can  you  raise  crops  without  irrigation?    If  so,  state  what  ihey  are  and  yields 

obtained. — Can  not  raise  anything. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 

tory ?  If  not,  what  change  would  you  suggest  ? — More  time  should  be  given 
on  the  desert  land  proofs. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?    What  is 

its  value  per  acre  ? — I  hardly  know  as  to  the  first.  Its  value  does  not  exceed  5 
cents  per  acre. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 

the  Irrigation  Survey  ? — It  would  be  detrimental. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory? — [No 

answer.  ] 


Name,  John  H.  Gordon  ;  county,  Laramie;  post-office.  Little  Horse  Creek. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twelve  years. 

2.  In  what  year  did  you  begin  farming? — 1871,  in  Colorado. 

3.  How  much  land  have  you  under  ditch  ? — About  1,400  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Most  of 
the  land  I  obtained  by  jiurchase  which  was  taken  up  under  the  pre-emption,  home- 
stead, and  desert  act. 

.^).  How  uuiny  acres  are  now  under  cultivation? — About  1,000  acres. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — These  lands  are  watered  by  nine  ditches. 

7.  From  what  stream  or  streams  is  water  taken? — Little  Horse  Creek  Mills,  Her- 
lick  Creeks.  Mills  Creek  Ditch  No.  1,  and  No.  2,  and  No.  3. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners,  Springdale  Ditcli  Company,  Herrick  ditches  No.  1  and  No.  2. 

(b)  Date  begun  and  time  occupied  in  building ?— The  oldest,  1873;  the  balance 
since  that  time. 

(c)  Dimensions,  from 2  to  8  feet  wide  ;  length,  1  to  5  miles ;  depth,  about  18  inches; 
width,  2  to  8  feet  wide. 

(d)  How  many  acres  does  it  water? — ^About  1,000  acres. 

(e)  What  was  the  cost  of  construction  ? — In  the  neighborhood  of  $7,000. 
(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — About  $400. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ? — I  neither  buy  nor 
sell  water  for  the  above  lauds. 

10.  Have  you  all  the  water  needed?  If  not,  state  the  reason. — No  ;  the  waters  in 
this  section  not  adjudicated  yet. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  caltivation  ?  This  to  ia- 
elude  plowing,  grubbing  sage-brush,  fencing,  etc.— From  $15  to  f;iO  per  aciOt 
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12.  How  many  yeaiV  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  f — Three  years. 

13.  What  did  it  cost  yon  to  prove  up  and  obtain  title  to  your  land,  and  what  was 
the  length  of  time  required  f  If  any  difficulties  were  encountered,  state  what  they 
were. — As  I  said  before,  I  purchased  mosfc  of  the  above  lands. 

14.  What  has  your  cultivated  laud  cost,  you  i)er  acre?  This  to  inclnde  coat  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
iencing,  and  all  permanent  improvements. — About  $20  per  acre. 

15.  What  is  its  present  market  value  i)er  acre  ? — About  $15  per  acre. 

16.  Can  yon  raise  crops  without  irrigation?  If  so,  state  what  they  are  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory 1  If  not,  what  clianges  would  you  suggest  ?— No  ;  I  should  think  the  Territory 
ought  to  be  allowed  to  make  laws  to  govern  the  settlement  of  her  lands. 

18.  What  should  be  done  with  grazing  land  which  cannot  be  irrigated?  What  is 
its  value  per  acr«? — It  should  be  left  as  a  common;  but  there  is  very  little  land 
which  can  not  be  irrigated. 

19.  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  Irrigation  Survey  ? — 1  think  it  would  be  a  calamity  to  the  Territory. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — Yes. 


Name,  D,  E.  Brown  ;  county,  Laramie ;  post-office,  Goshen. 

1.  How  long  have  you  resided  in  the  Territory? — Fifteen  years. 

2.  In  what  year  did  you  begin  farming? — 1H85. 

3.  How  much  land  have  you  under  ditch  ? — About  1,400  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Two 
desert,  homestead,  and  tree  claim. 

5.  How  many  acres  are  now  under  cultivation? — One  hundred  under  plow. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — By  Brown  and  La  Grange  ditches. 

7.  From  what  stream  or  streams  is  water  taken  ? — Big  Horse  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Name  of  owners — D.  E.  Brown  and  C.  M.  La  Grange. 

(6)  Date  begun  and  time  occupied  in  building  ?— March,  1883;  two  years. 

(o)  Dimensions,  13  by  6  by  2;  length,  about  6  miles;  depth,  2  feet;  width,  top  13 
feet,  bottom  G  feet. 

(d)  How  many  acres  does  it  water  ? — About  1,800. 

{e)  What  was  the  cost  of  construction  ? — My  interest  J^*2,000,  on  main  line. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — One^  hundred  dol- 
lam  will  cover  all  repairs. 

9.  Do  yon  buy  or  sell  water  ?    If  so,  state  price  i)aid  or  received. — No. 

10.  Have  you  all  the  water  needed?  If  not,  state  the  reason. — At  all  times,  not. 
Because  the  water  is  used  above  us  in  the  newer  ditches  that  have  be^n  infringing 
on  our  priority  of  right. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cnltivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — From  $4  to  $5  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  con- 
dition for  farming?— For  small  grains,  etc.,  just  as  soon  as  ditches  are  completed, 
with  water  ready  for  use. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required?  If  any  difficulties  where  encountered,  state  what  they 
were. — The  laud  cost  me  from  the  Government,  including  all  expense  in  making 
final  proof,  about  $1.50  per  acre. 

14.  What  has  your  cultivated  land  cost  you  per  acre?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
fenciug  and  all  permanent  improvements. — Nine  dollars  per  acre. 

15.  What  is  the  present  market  value  per  acre  ?— I  value  it  at  |^  15  per  acre. 

16.  Can  you  raise  crops  without  irrigation?  If  so,  state  what  they  are  and  yields 
obtained. — We  can  not  raise  crops  without  irrigation. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory? If  not,  what  changes  would  you  suggest? — I  would  suggest  four  years  for 
making  final  proof  on  desert  entries  and  that  homesteaders  be  allowed  320  acres  where 
they  prove  five  years'  continuous  residence. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre? — Fifty  cents  per  acre.  I  would  favor  its  being  leased  subject  to 
Bettleraent. 

19.  How  do  yon  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
daring  the  Irrigation  Survey  ? — I  do  not  approve  of  the  withdrawal  of  all  public  lands 
dnriog  survey,  only  in  srcticms  whore  they  are  commencing  to  operate. 

20.  Do  you  tavor  the  donation  of  all  irrigable  i)ublic  laud  to  the  Territory  ?— On 
certain  oonditions,  I  do. 
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Name,  A.  M.  McLaughtin;  county,  Laramie;  post-office,  Davis  Ranch. 

1.  How  long  have  you  resided  in  the  Territory  f— Twelve  years. 

2.  In  what  year  did  you  begin  farming? — 1878. 

3.  How  much  laud  have  you  under  ditch? — One  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made  ?— Homd' 
stead  entry.  / 

5.  How  many  acres  are  now  under  cultivation  ? — One  hundred. 

6.  By  what  ditch  or  ditches  is  it  watered? — McLaughtiu,  Nos.  1,  2,  and  6. 
r.  From  what  stream  or  streams  is  water  taken  ? — North  Horso  Creek. 

8.  Give  history  of  construction  of  ditch: 

(a)  Names  of  owners.   A.  and  J.  McLaughtin. 

(6)  Date  beffun  and  time  occupied  in  building? — 1874. 

{a)  Dimensions.    Length,  2^  miles;  depth,  15  inches;  width,  2^^  to  3  feet. 

(ii)  How  many  acres  tloos  it  water? — One  hundred  and  sixty. 

(«)  What  was  the  cost  of  construction  ? — One  thousand  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — One  hundred  dollars. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ?— No. 

10.  Have  you  all  the  water  needed ;  if  not,  state  the  reason  ? — Used  to  have  water 
enough,  but  now  failing  ou  account  of  dry  weather. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — Eight  to  ten  dollars  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  laud  into  proper  condi- 
tion for  farming? — Three  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required?  If  any  difficulties  were  encountered,  state  whattbey 
were. — Five  years  time  and  cost  of  $1.25  per  acre. 

14.  What  has  your  cultivated  land  cost  you  per  acre?  This  to  include  cost  of  prov- 
ing u)),  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fencing 
and  all  permanent  improvements. — Twenty-two  dollars  per  acre. 

15.  What  is  its  ])resent  market  value  per  acre  ? — Fifteen  dollars  per  acre. 

1().  Can  you  raise  crops  without  irrigatiou  ?  If  so,  state  what  they  are  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory? If  not,  what  changes  would  you  suggest? — Government  should  give  each 
man  one  section  of  land  in  fee  simple,  when  he  has  reclaimed  the  same. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  valne  per  acre  ? — Sell  it  in  limited  tracts  at  from  8  to  12  cents  per  acre. 

11).  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  irrigation  survey  ? — It  would  stop  all  settlement  of  the  Territory. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ?— [No 
answer.] 


Name,  Emma  M.  Lathan;  county,  Laramie;  post-office,  Davis  Ranch. 

1.  How  long  have  you  resided  in  the  Territory? — Eighteen  years. 

2.  In  what  year  did  you  begin  farming  ? — 1873. 

3.  How  much  land  have  you  under  ditch  ? — Eighty  acres. 

4.  If  obtained  from  the  Government,  state  the  -filings  which  were  made.— Pre- 
emption. 

5.  How  many  acres  are  now  under  cultivation  ? — Eighty. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — Ditch  not  named. 

7.  From  what  stream  or  streams  is  water  taken  ? — Spring  Creek,  a  branch  of  Horse 
Creek. 

8.  Give  history  of  construction  of  ditch : 

(a)  Names  of  owners. — Emma  M.  Lathan. 

(b)  Date  begun  and  time  occupied  in  building? — 1879;  about  three  yeara. 

(c)  Dimensions. — Length,  1  mile ;  depth,  8  inches ;  width,  3  feet. 

(d)  How  many  acres  does  it  water  ? — Eighty. 

(e)  What  was  the  cost  of  construction  ? — Two  hundred  and  fifty  dollars. 

(f)  What  is  the  cost  per  year  for  management  and  repairs ?-^Fifty  dollars. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ? — ^No. 

10.  Have  you  all  the  water  needed ;  if  not,  state  the  reason  ?— No.     Water  was  not 
in  the  creek. 

11.  What  is  the  usual  cost  of  bringing  wild  laud  under  cultivation?    This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — From  ^  to  $10. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Two  to  four  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required?    If  any  difficulties  were  encountered^  state  what  tbey 
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were. — Two  dollars  and  twenty-five  cents,  and  took  abont  tbree  years.    A  mistake 
of  date  was  made  by  the  land  office  and  I  bad  to  oU'er  proof  a  second  time. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  ot  preparing  land  for  cultivation, 
lencisg,  and  all  permanent  improvements.— Sixteen  lo  twenty  dollars. 

15.  What  is  its  present  market  value  per  acre  ? — About  $15. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  aud  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory ?  If  not,  what  changes  \Yonld  you  suggest  ? — I  do  not  know,  but  I  think  every 
settler  should  have  one  section  of  land  for  leclaiming  it. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre? — Should  be  sold  at  auction  nr  at  fixed  value  ;  10  to  25  cents  per 
acre. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey? — Unfavorably,  for  it  would  stop  the  settlement  of  the  Terri- 
tory. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  lands  to  the  Territory  ? — I  do. 


Name,  T.  W.  Rutledge;  county,  Laramie;  post-office,  Little  Horse  Creek. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twenty-two  years. 

2.  In  wliat  year  did  you  begin  farming  ? — 1H--3. 

3.  How  much  land  have  you  under  ditch  ? — Four  thousand  eight  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made  ?-^Home- 
ttead,  timber-culture,  and  mostly  desert  entries. 

5.  How  many  acres  are  now  under  cultivation? — One  hundred  and  fifty  plowed; 
5,000  to  hay. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — Rutledge  and  Hellman  Ditch. 

7.  From  what  stream  or  streams  is  water  taken  ? — Horse  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners. — Rutledge  and  Hellman. 

(6)  Date  begun,  aud  time  occupied  in  building. — 1883 ;  and  was  three  years  in 
bnilding. 

(c)  Dimensions. — Length,  50  miles;  depth,  4  feet  to  1  foot;  width,  17  feet  to  3 
feet. 

(d)  How  many  acres  does  it  water  ? — Three  hundred  acres  really  watered  this 
year,  1889. 

(e)  What  was  the  cost  of  construction  ? — Thirty  thousand  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — One  thousand  dol- 
lars. 

9.  Do  you  buy  or  sell  water;  if  so,  state  ])rico  paid  or  received  ? — No. 

10.  Have  you  all  th(^  water  needed;  if  uot,  state  the  reason? — No,  t\n^  last  three 
seasons  have  been  uncommonly  dry,  and  wo  have  no  way  of  holding  the  water  iu  time 
of  a  freshet. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — Seven  dollars  and  fifty  cents  per 
acre.    No  grubbing  is  necessary. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming? — Three  to  five  years. 

13.  What  did  it  cost  you  to  prove  n])and  obtain  title  to  your  land,  and  what  was  the 
length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they  were. — 
One  dollar  and  twenty-five  cents  for  land,  and  $2.00  for  each  of  the  six  entrymen  on 
the  land. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing, and  all  permanent  improvements. — Fifteen  dollars  per  acre. 

15.  What  is  its  present  market  value  per  acre  ? — Twenty-two  dollars  per  acre,  but 
can  not  sell  for  f  12. 

ir».  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are,  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory? If  not,  what  changes  would  you  suggest? — No;  any  man  that  reclaims  a  sec- 
tion of  land  should  have  a  free  title,  and  be  exempt  from  taxes  for  five  vears. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigateil  ?  What  is  its 
valne  per  acre  ? — Hold  it  as  a  public  range ;  value,  25  cents  ])er  acre. 

19.  How  «lo  you  regard  the  withdrawal  of  all  public,  land  from  seltlcment  during 
the  IrrigntioD  survey  ? — As  extremely  detrimental  to  the  Territory. 

20.  Do  yon  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — I  do. 
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Name,  Jno.  McLaughlin;  county,  Laranii<*;  post-office,  Davis  Ranch. 

1.  How  loug  have  you  resided  iu  the  Territory  ? — Twelve  years. 

2.  Iu  what  year  did  you  begin  farming? — 1878. 

3.  How  much  land  have  you  under  ditch  ? — Two  hundred  and  forty  acres. 

4.  If  obtained  Irom  the  Government,  state  the  filings  which  were'  made  f— DeMit 
entry. 

5.  How  many  acres  are  now  under  cultivation  ? — Two  hundred  and  forty  acres. 
0.  By  what  ditch  or  ditches  is  it  watered! — McLaughlin  ditch,  No.  5. 

7.  From  what  stream  or  streams  is  water  taken  ? — North  Horse  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners. — A.  and  J.  McLaughlin. 

(6)  Date  begun  and  time  occupied  in  building  ? — 1874 ;  by  Mr.  Sanders,  about  eleven 
years. 

(c)  Dimensions.    Length,  3^  miles ;  depths  H  f®©t ;  width,  5  feet. 

{(i)  How  many  acres  does  it  water? — Six  hundred. 

(e)  What  was  the  cost  of  construction  ? — One  thousand  seven  hundred  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  ? — One  hundred  dollars. 

9.  Do  you  buy  or  sell  water;  if  so,  state  price  paid  or  received? — No. 

10.  Have  you  all  the  water  needed ;  if  not,  state  the  reason  ? — Not  for  the  last  two 
seaHons,  as  they  have  been  exceedingly  dry. 

11.  What  is  the  UHual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  ia- 
clude  plowing,  grubbing  sage  brush,  fencing,  etc. — Eight  dollars  to  ten  dollars  per 
acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — ^Three  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land,  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — Three  years  time,  at  a  cost  of  about  $2.50  per  acre. 

14.  What  has  your  cultivated  lan<l  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  ot  preparing  lanil  for  cultivation,  fenc- 
ing and  all  permanent  improvements.    Fourteen  dollars  to  fifteen  dollars  per  acre. 

15.  What  is  its  present  market  value  per  acre  ? — Ten  dollars. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — ^No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory ?  If  not,  what  changes  would  you  suggest  ? — ^Any  man  that  reclaims  a  section 
of  land  should  have  it  in  fee  simple. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre? — Should  be  sold  at  10  cents  per  acre,  and  no  man  or  company  to 
have  over  one  section. 

19.  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  irrigation  snrvey  ? — I  think  it  would  stop  the  settlement  of  the  country. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — [No 
answer.] 


Name,  Lizzie  D.  Johnston  ;  county,  Laramie ;  post-office.  Little  Horse  Creek. 

1.  How  long  have  you  resided  in  the  Territory  ? — Eight  years. 

2.  In  what  year  did  you  begin  fanning  ? — lyHl. 

3.  How  much  land  have  you  under  ditch  ? — Two  hundred  and  forty  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Desert 
entry. 

5.  How  many  acres  are  now  under  cultivation  ? — About  200  acres. 

6.  Bj"^  what  ditch  or  ditches  is  it  watered  ? — Johnston  Ditch,  No.  1. 

7.  From  what  stream  or  streams  is  water  taken  ? — Little  Horse  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners. — J.  R.  Johnston,  Lizzie  D.Johnston,  Geo.  D.  Johnston. 
(&)  Date  begun  and  time  occupied  in  building? — Commenced  1882;  about  one  year. 

(c)  Dimensions. — Length,  3|  miles  ;  depth,  IH  inches;  width,  3|  feet. 

(d)  How  many  acres  does  it  water? — About  1,000  acres. 

(e)  What  was  the  cost  of  const  ruction  ? — About  $3,000. 

(0  What  is  the  cost  per  year  for  managment  and  repairs? — Two  hnndred  and 
dollars. 

9.  Do  you  buy  or  sell  water.     If  so,  state  price  paid  or  received. — No. 

10.  Have  you  all  the  water  needed  ?    If  not,  state  the  reastm. — All  that  is  nee»le<l. 

11.  What  is  the  usual  costof  bringing  wild  land  under  cultivation  ?— This  to  include 
plowing,  grubbing  sage  brush,  fencing,  etc. — From  $8  to  $10. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  con- 
dition for  farming  ? — From  one  to  four  years. 
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13.  What  did  it  cost  you  to  prove  up  aud  obtain  title  to  your  laud  and  what  was 
the  lenj^th  of  time  required?  If  any  difficulties  were  encountered,  state  what  they 
were. — Not  less  than  $2  per  acre.  No  difficulties,  as  I  had  fully  complied  with  the 
law. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing and  all  permanent  improvements. — Ten  dollars. 

15.  What  is  its  present  market  value  per  acre  ? — Not  over  $3  per  acre. 

16.  Can  you  rai^e  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — No. 

17  Do  yon  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory?    If  not,  what  changes  would  you  suggest? — fNo  answer.] 

18.  What  should  bo  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre  ? — I  do  not  know. 

19.  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  irrigation  survey  ? — Very  unfavorably. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — No. 


Name,  Donald  Clark  ;  county,  Laramie ;  post-office,  Davis  Ranch. 

1.  How  long  have  you  resided  in  the  Territory  ? — Fifteen  years. 

2.  In  what  year  did  you  begin  farming  ? — 1874. 

3.  How  much  land  have  you  under  ditch  ? — One  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Home- 
stead. 

5.  How  many  acres  are  now  under  cultivation? — One  hundred  acres. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — Horse  Creek  Ditch,  No.  8. 

7.  From  what  stream  or  streams  is  water  taken  ? — Main  fork  of  Horse  Creek. 

8.  Give  history  of  construction  of  ditch; 

(a)  Names  of  owners. — Donald  Clark  and  Cheyenne  Land  and  Live-stock  Company. 

(6)  Date  begun  and  time  occupied  in  building? — 1875;  about  two  years. 

(c)  Dimensions. — Length,  2^  miles;  depth,  1  foot;  width,  3  feet. 

Id)  How  many  acres  does  it  water? — On<'  hundred. 

(e)  What  was  the  cost  of  construction  ?— Five  hundred  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — Seventy-five  dollars. 

9.  Do  you  buy  or  sell  water?     If  so,  state  price  pjiid  or  received. — No. 

10.  Have  you  all  the  water  needed;  if  not,  state  the  reason  ? — Some  seasons  there 
is  plenty,  but  the  last  two  have  been  short  on  account  of  drought. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clade  plowing,  grubbing  sage  brush,  fencing,  etc. — From  flO  to  $12  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  con- 
dition for  farming  ? — Four  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — Cost  about  Jl  per  acre  and  five  years  time. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing, and  all  permanent  improvements. — Not  less  than  $14. 

15.  What  is  its  present  market  value  per  acre  ? — From  $8  to  $10. 

1(>.  Can  you  raise  crops  withont  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory ;  if  not,  what  changes  would  you  suggest  ? — I  do  not  know. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  inigated?  What  is 
its  value  per  acre  ? — From  10  to  25  cents  per  acre  and  limit  the  amount  that  each  ac- 
tual occupant  shall  be  allowed  to  ])urchaso  not  to  exceed  one  section. 

19.  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  irrigation  survey  ? — Very  unfavorably. 

20.  Do  you  fevor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — I  do. 


Name,  R.  P.  Mull  ;  county  of  Laramie ;  post-office,  Davis  Ranch. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twenty  years. 

2.  In  what  year  did  you  begin  farminj;? — 1H7H. 

3.  How  much  land  have  you  under  ditch  ? — One  hundred  and  twenty-five  acrei*. 

4.  If  obtained  from  the  Government,  state  the  filings  which   were  made. — Home< 
stead. 
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5.  How  many  acres  are  now  under  cultivation  ?— One  hundred  and  twenty-five. 

6.  By  what  ditch  or  ditches  is  it  watered  f — Mull  Ditch,  No.  1. 

7.  From  what  stream  or  streams  is  water  taken  ? — Horse  Creek. 

8.  Give  history  of  construction  of  ditch: 
(a)  Names  of  owners. — B,  P.  and  Mary  Mull. 

(5)  Date  begun  and  time  occupied  in  building? — 1879 j  three  years. 
(o)  Dimensions;  length? — If  miles;  depth,  1  foot;  width,  4^  feet. 

(d)  How  many  acres  does  it  water?— One  hundred  and  twenty-five. 

(e)  What  was  the  cost  of  construction  ? — One  thousand  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — One  hundred  dollars. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ? — No. 

10.  Have  you  all  the  water  needed  ;  if  not,  state  the  reason  ? — ^No ;  where  my  dam 
is  there  is  so  much  sand  that  the  water  runs  underground. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  inclade 
plowing,  grubbing  sage  brush,  fencing,  etc.? — Nine  dollars  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming? — Four  to  seven  years. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land,  and  what  was 
the  length  of  time  required?  If  any  difficulties  were  encountered,  state  what  they 
were  ? — Twelve  dollars  i)er  acre. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  iucludi^cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing, and  all  permanent  improvements. — Thirty-two  dollars  per  a^re. 

15.  What  is  its  present  market  value  per  acre  ? — Twenty  dollars  per  acre. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained  ? — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory ;  if  not,  whafc  changes  would  you  suggest? — No;  every  citizen  that  reclaims  the 
land  should  have,  in  fee  simple,  a  title  to  one  section  of  land. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre? — Should  be  sold  at  8  to  10  cents  per  acre,  and  each  person  to 
have  not  over  two  sections. 

19.  How  do  you  regard  the  withdrawal  of  all  irrigable  public  land  from  settlement 
during  the  irrigation  survey  ? — Unfavorably,  as  it  would  stop  all  settlement  of  the 
Territory. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — I  do. 


Name,  AUGUSTUS  Trabing  ;  county,  Albany ;  post-office,  Laramie. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twenty-one  years. 

2.  In  what  year  did  you  begin  farming  ? — 1886. 

3.  How  much  land  have  you  under  ditch  ? — Sold  out;  had  800  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — I  bought 
it  from  the  Wyoming  Central  Land  and  Improvement  Company. 

5.  How  many  acres  are  now  under  cultivation  ?— Twenty  acres.     Best  in  grass. 

6.  By  what  ditch  or  ditches  is  it  watered  ?— Pioneer  Canal. 

7.  From  what  stream  or  streams  is  water  taken  ? — Big  Laramie  River. 

8.  Give  history  of  construction  of  ditch: 

(a)  Name  of  owners  — Pioneer  Canal  Company. 
(6)  Date  begun  and  time  occupied  in  building? — Completed  in  1886. 
(c)  Dimensions:  Length,  35  miles;  depth,  4  feet;  width,  16  feet. 
Id)  How  many  acres  does  it  water? — ^Twenty  thousand. 
(e)  What  was  the  cost  of  construction  ? — Fifty  thousand  dollars. 
(/)  What   is  the  cost  i^er  year  for  management  and  repairs? — ^Twelve  hundred 
dollars. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ? — Buy ;  50  cents 
per  acre. 

10.  Have  you  all  the  water  needed ;  if  not,  state  the  reason  ? — Did  have. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — Five  dollars  per  acre. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Three. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land,  and  what  was 
the  length  of  tiiue  required?  If  any  difficulties  were  encountered,  st-ate  what  they 
were? — I  paid  $10  per  acre,  as  it  was  only  2  miles  from  Laramie,  Wyo. 

14.  What  has  your  cultivated  land  cost  yon  per  acre?  This  to  inclade  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing, and  all  permanent  iuiprovemente  ? — Twenty  dollars,  but  I  made  extensive  im- 
provements. 
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15.  What  is  its  present  market  value  per  acre  f — Sold  far  J40  last  May,  with  all 
stock  and  ImprovemeDts,  net  about  $30  per  acre. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtaified  f — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory 1  If  not,  what  changes  would  you  suggest  f — No.  Let  each  man  have  a  sec- 
tion of  desert-land  for  homestead  on  reclamation. 

IH.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre? — Give  it  to  Territory,  value  abont  25  cents. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — A  withdrawal  for  one  year  is  all  right. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory? — ^Yes. 


Name,  C.  W.  Holden  ;  county,  Uinta ;  post-office ;  Fontenelle. 

1.  How  long  have  you  resided  iu  the  Territory  ? — Nearly  thirteen  years. 

2.  In  what  year  did  you  begin  farming  ? — 1877. 

3.  How  much  land  have  you  under  ditch  ? — About  800  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Home- 
stead and  pre-emption,  desert,  and  timber-culture,  also  lease  of  school  land. 

5.  How  many  acres  are  now  under  cultivation  ? — About  800  acres. 
().  By  what  ditch  or  ditches  is  it  watered  ? — Nos.  1,  2,  3,  and  4. 

7.  From  what  stream  or  streams  is  water  taken  ? — Fontenello. 

8.  Give  history  of  construction  of  ditch : 
(a)  Names  of  owners — C.  W.  Holden. 

(6)  Date  begun  and  time  occupied  in  building? — ^No.  1  was  commenced  in  1878. 

(o)  Dimensions:  Length,  4  miles;  depth,  1  to  2  feet;  width,  4  to  6  feet. 

i^d)  How  many  acres  does  it  water? — About  800. 

(e)  What  was  the  cost  of  construction  ? — About  $1  per  rod. 

(J'}  What  is  the  cost  per  year  for  management  and  repairs  ? — Not  far  from  $200. 

9.  Do  yon  buy  or  sell  water ;  if  so,  state  price  paid  or  received  ? — No. 

10.  Have  you  all  the  water  needed ;  if  not,  state  the  reason  ? — Yes.  Have  had  so 
far. 

11.  What  is  the  usual  cost  of  bringing  wild  laud  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc?— About  $10. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  con- 
dition for  farming:? — About  two. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — My  homestead  cost  two  usual  fees  and  about  $50  for  incidental  expenses ; 
have  not  final  proof  on  the  other  entries. 

14.  What  has  yo«ir  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation, 
fencing,  and  all  permanent  improvements. —Twelve  dollars  to  fifteen  dollars. 

15.  What  is  its  present  market  value  per  acre  ? — Don't  know. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained  ? — No. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory ?  If  not,  what  changes  would  you  suggest? — Give  the  desert  land  to  the  man 
who  reclaims  and  reduces  it  to  cultivation  upon  final  proof  that  he  has  done  so. 

18.  What  should  be  done  with  grazing  laud  which  can  not  bo  irrigated?  What  is 
its  value  per  acre  ? — Lands  not  susceptible  of  irrigation  are  of  little  value  for  any 
purpose ;  after  the  water-courses  are  all  fenced. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — It  would  virtually  stop  immigration  and  could  only  benefit 
wealthy  grazers. 

20.  Do  yon  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — Yes. 


Name,  Edwin  C.  Saoth;  county,  Converse;  post-office,  Douglas. 

1.  How  long  have  you  resided  in  the  Territory? — Since  April  4,  1873;  sixteen 
years. 

2.  In  what  year  did  you  begin  farming?— 1881. 

3.  How  much  land  have  you  under  ditch  ? — Three  hundred  and  twenty  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made.— One  hun- 
dred and  sixty  homestead,  160  pre-emption. 

5.  How  many  acres  are  now  under  coltivatioD? — ^Thirty  plow,  50  hay,  balance 
pasture. 
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6.  By  what  ditch  or  ditches  is  it  watered  ? — My  own  ditch. 

7.  From  wiiat  stream  or  streams  is  water  taken ?—Laprelle  Creek. 

8.  Give  history  of  construction  of  ditch  : 

(a)  Names  of  owners — First  ditch  made  by  Joseph  Hornbeck  in  1887 ;  I  bought  and 
reconstructed  it. 

(b)  Date  begun  and  time  occupied  inbnildingf — 1831;  have  forgotten  ezaet  date 
when  tiuished. 

(o)  Dimensions:  Length,  2  miles;  depth,  1  foot;  width,  5  feet. 

(d)  How  many  acres  does  it  w^ter  ? — About  100  acres. 

(e)  What  was  the  cost  of  construction  ? — Five  hundred  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — Can't  state  exactly. 

9.  Do  you  buy  or  sell  water ;  if  so,  state  i)rice  paid  or  received  ? — Do  not  sell. 

10.  Have  you  all  the  water  needed  ;  if  not,  state  the  reason? — Have  when  ditch  is 
in  good  order,  sometimes  have  breaks  in  ditch. 

11.  What  is  the- usual  cost  of  bringing  wild  land  under  cultivation?  This  to  in- 
clude plowing,  grubbing  sago  brush,  fencing,  etc. — About  $10. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming? — Three. 

13.  Wh  t  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required?  If  any  difficulties  were  encountered  state  what  they 
were. — Distance  from  land  office  when  filings  were  made ;  received  every  courtesy 
from  officials  of  land  office. 

14.  Wh.at  has  your  cultivated  land  cost  you  per  acre?  This  to  include  cost  of 
proving  up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cnltivatiou, 
fencing,  and  all  permanent  improvements. — About  $12. 

1^}.  What  is  its  present  market  value  per  acre  ? — Can't  state,  as  no  sales  are  being 
made. 

16.  Can  you  raise  crops  without  irrigation ;  if  so,  state  what  they  are  and  yields 
obtained  ? — No ;  sometimes  potatoes,  but  very  seldom. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory ;  if  not,  what  changes  would  you  suggest? — Haven't  any  suggestion  to  make; 
am  satisfied  with  the  present  land  laws. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre  ? — Leave  them,  as  they  are  a  benefit  to  the  settlers  for  grazing  pur- 
poses. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — Favorable;  don't  exactly  understand  it. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory? — Can't 
say. 


Name,  A.  L.  Sutherland;  county,  Albany;  post-office,  Sherman. 

1.  How  long  have  you  resided  in  the  Territory? — Eleven  years. 

2.  In  what  year  did  yon  begin  farming? — In  1881. 

',).  How  much  land  have  yo;»  under  ditch? — One  hundred  and  twenty  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — Home- 
stead and  also  railroad  lands. 

5.  How  many  acres  now  under  cultivation?— One  hundred  and  thirty-five. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — Private. 

7.  From  what  stream  or  streams  is  water  taken  ? — Dale  Creek,  Pump  Creek,  and 
springs. 

8.  Give  history  of  construction  of  ditch. — It  was  begun  in  1872,  and  lengthened 
from  time  to  time. 

(a)  Name  of  owner. — A.  L.  Sutherland. 

(b)  Date  begun  and  time  occupied  in  building. — 1872,  time  of  building  not  known. 

(c)  Dimensions. — Length,  3  miles;  depth,  2  feet;  width,  3 feet. 

(d)  How  many  acres  does  it  water? — Forty. 

(e)  What  was  the  cost  of  construction? — Six  hundred  dollars. 

(f)  What  is  the  cost  per  year  for  management  and  repairs  ?    [No  answer.] 

9.  Do  you  buy  or  sell  water.     If  so,  state  price  paid  or  received. — Do  not  sell. 

10.  Have  you  all  the  water  needed  ?  If  not,  state  the  reason. — Have  not,  as  those 
who  have  taken  out  ditcTies  about  me  use  all  there  is  at  times. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  include 
plowing,  grubbing  sage  brush,  fencing,  etc. — Ten  dollars. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Two. 

13.  What  did  it  cost  yon  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  ?  If  any  difficulties  were  encountered,  state  what  they 
were. — Cost  $72.00.  Had  the  best  of  proof,  but  patent  is  delayed  over  three  years. 
Has  not  arrived  yet. 
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14.  What  has  your  cnltiyated  land  cost  yon  per  acre  T  This  to  include  cost  of  prov- 
ing up,  cost  of  ditches  and  laterals,  expense  of  prepariug  land  for  cultivation,  fenc- 
ing, and  all  permanent  improvements. — Twelve  dollars. 

15.  What  is  its  present  market  value  per  acre  ? — Twelve  dollars.  ^ 

16.  Can  you  raise  crops  without  irrigation  f  If  so,  state  what  they  are  and  yields 
obtained  f — Can  not. 

17.  Do  you  think  the  present  laws  are  adapted  to  the  conditions  of  this  Territory  ?  If 
not,  what  changes  would  you  suggest? — That  patents  should  be  issued  within  six 
months  after  final  proof. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre  ? — One  dollar  and  seventy-five  cents.  Thrown  open  to  all  not 
fenced  in  with  railroad  land. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ?— I  think  there  should  be  restrictions  on  it. 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  territory  ?— I  do. 


Name,  J.  F.  Roche;  county,  Laramie ;  post-office,  Wendover. 

1.  How  long  have  you  resided  in  the  Territory  ? — Three  years. 

2.  In  what  year  did  you  begin  farming? — 1886 

3.  How  much  land  have  you  under  ditch  ?—  Three  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made? — Home- 
stead and  desert. 

5.  How  many  acres  are  now  under  cultivation  ? — Fifty. 

6.  By  what  ditch  or  ditches  is  it  watered  ? — Jumbo. 

7.  From  what  stream  or  streams  is  water  taken  ? — Cottonwood  Creek. 

8.  Give  history  of  construction  of  ditch : 

(a)  Name  of  owner.— J.  F.  Roche. 

(b)  Date  begun  and  time  occupied  in  building. — September,  1886.    Completed 

in  1887. 

(o)  Dimensions. — Length,  2^  miles :  depth,  from  1  to  8  feet ;    width,  8  feet. 

-(d)  How  many  acres  does  it  water  f — Covers  about  300  acres,  but  water  is  in- 
sufficient. 

(e)  What  was  the  cost  of  construction  ? — Five  hundred  dollars. 

(/)  What  is  the  cost  per  year  for  management  and  repairs  ?— Twenty-five  dol- 
lars. 

9.  Do  you  buy  or  sell  water?   If  so,  state  price  paid  or  received. — No. 

10.  Have  you  all  the  water  needed  ?  If  not,  state  the  reason. — No  water  in  the 
stream  after  about  July  1. 

11.  What  is  the  usual  cost  of  bringing  wild  land  under  cultivation  ?  This  to  in- 
clude plowing,  grubbing  sage  brush,  fencing,  etc. — Six  dollars. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Three  years. 

i:{.  Whjit  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land,  and  what  was 
the  length  of  time  required?  If  any  difficulties  were  encountered  state  what  they 
were. — Not  proved  up. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  cost  of  prov- 
ing; up,  cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fenc- 
ing, and  all  permanent  improvements. — Six  dollars. 

l.'S.  What  is  the  present  market  value  per  acre? — No  fixed  value. 

16.  Can  you  raise  crops  without  irrigation  ?  If  so,  state  what  they  are  and  yields 
obtained. — Yes;  have  laised  corn,  wheat,  oats,  alfalfa,  potatoes,  and  vegetables. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Ter- 
ritory? if  not,  what  changes  would  you  suggest? — No.  I  should  suggest  that  all 
lauds  redeemable  by  irrigation  should  be  given  to  parties  redeeming  the  name  with- 
out th«  necessary  $1.25  per  acre. 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated?  What  is 
its  value  per  acre? — Should  be  leased  to  8»ittlors  at  nominal  figures. 

ID.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey? — Do  not  think  it  proper. 
20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  Territory  ? — Yes. 


Name,  Haines  Bros.  ;  county.  Carbon ;  post-office,  Saratoga. 

1.  How  long  liave  you  resided  in  the  Territory  ?— Six  years. 

2.  In  what  year  did  you  begin  farming? — 1883. 

3.  How  much  latid  have  you  under  ditch  ?— Two  thou^a^vv^  ^\^  \\\xvA\^^d^^^^ 
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4  If  obUined  Arom  tbe  QovemuMmky  sUrte  the  fil|iig»  whi^  were  fntadltft— thi  i^rt 
•ad  pfe-emiMion  filingt. 

6.  uo w  many  mvm  are  now  ander  enltiTatiqii  T— A.noUt  t350.  ^    i:.     ' 

e.  By  trh«fe  ditoh  ov  Aitohm  U  ife  waierod  f— HiUviafL  Ottoh  and  other  uiMdi  iHtctoi. 

7.  From  what  •feream  or  itreanis  is  waller  takttu  f— Morth  and  Sooth  fi^^mK-CAnek. 
&  Giro  hiitory  of  oonatractioD  of  ditoh :  ' 

Y«)  Kamea  of  owden.-^.  Q.  Haines,  H.  W.  Raines  and  IL  Hatfiflfe. 
lb)  Date  begnh  and  time  ocoapied  in bnlldf ug r^llay  1,  I4R5;  tsim/e,  fibfhr ittpnt&a. 
(eS  Dimenetona.— 11  by  8  by  sT;  length,  11  milea;  depth,  2  tenet;  wldtl^  tl  fieb't. 
Fiye  miles  of  this  ditoh  on  a  grao^  of  4  feet  to  tlie  mile  to  df  at»dnr»  diineu- 
flionft ;  3  inilee  natural  water  oooree;  balance,  ow'ing  to  heavier  gt^A^  ^iaMet, 
4>  How  many  acrea  does  it  water  f — Two  thonoanil, 
«)  What  was  the  eost  of  oonstraotion  f  -Fonr  thonsand  cUtUunk 
V)  What  is  Che  cost  per  year  for  maoaipiiB^t  and  repairs  1^t\m'^oS!tmif* 
.  9.  Do  yon  bny  or  sell  water  f    If  so,  -state  price  paid  or  raoieiVed.— Ro. 
10^  Have  yon  all  the  water  needed  f    If  not,  state  the  reason.— Daring  high  water 
have  plenty,  bnt  last  of  the  season  not  enonsh  water  in  oreek  to  flU  diton. 

11.  What  is  the  nsnal  cost  of  bringing  wild  land  under  ooltiTation  f  '  Thto  io  in- 
elnde  plowing,  gmbbing  saae  brash^  feaoinA  ete^r-Froan  |S- to-ill^  mt  |Wra« 

iSL  How  many  yean  onltnratfen  are  leaawad  to  bring  wild  iwid  int*  feper  eoudi- 
tion  fbr  ficffminff  f — ^Most  liuid  a  fiur  crop  ntst  year. 

13.  What  did  it  cost  yon  to  prove  np  and  obtain  title  to  yonr  land  aiid  wliat  was 
tiw  length  of  time  reqnhed  f  If  any  diffteolties  were  eaeonnt«redy  «tete  whail  they 
'i^eie.— %08t,  11.25  per  aore^  with  addition  of  adTertisiog  and  agentr  fSses* 

14.  What  has  yonr  cnltiyafted  fayul  eost  yon  per  aeie  t  'Hiie  to  inelnde  sbst  of 
proving  up,  cost  of  ditches  and  latetals^  expense  of  preparing  land  fiur  eliltlvatlon, 
ledoing,  and  all  pervMuieni  improVMnents; — ^Ten  dollaie  per  acre. 

16.  What  is  its  present  market  value  per  acre  f — ^Thir^  doUava  per  mmft, 

'    16.  Can  yon  raiee  crops  without  irrigation  f    If  so^  state  what  they  ars  and  yields 
obtained.— No. 

17.  Do  yon  think  the  present  land  laws  are  adapted  to  the  condition!  of  this  Terri- 
tory t    If  not,  what  ehaages  woald  yon  suggest  f-^Le4  them  reiaain  as  thogr  9m, 

ik  What  should  be  dcme  with  grasina  land  which  can  not  bo  irrigjate^f  What  is 
itsvalueperacref— Left  open  to  the  public.    Varies  finnn  nothing  «|Kt 

19.  How  do  yon  lefoird  tne  withdrawal  of  all  pablio  land  firom  settlCMMM  during 
the  irrigation  survey  T-^Do  not  regard  it  favorably. 

90.  Do  you  favor  the  donation  of  all  irrigab  le  public  land  to  the  Teivitory  f — ^No. 


Name,  Ed  B.  Chaplin  ;  county,  Johnson ;  post-office,  Buffalo. 

1.  How  long  have  you  resided  in  the  Territory  ? — At  intervals  since  1867.  Contiu- 
uoasly  thirteen  years. 

2.  In  what  year  did  you  begin  farming  t — In  Wyoming  in  1879. 

3.  How  much  land  have  yon  under  ditch  ?— About  ^^  acres,  originally  320  acres. 

4.  If  obtained  from  the  Government,  state  the  tilings  which  were  made.  — Deserf. 

5.  How  many  acres  are  now  under  cultivation  ?— One  hundred  and  eighty  nearly  ; 
garden  20,  hay  160. 

6.  By  what  ditch  or  ditches  is  it  watered  ?— Snider  Ditch  No's  1  and  2,  Four  Lakes 
and  French  Creek  Ditches  and  Flume  Company's. 

7.  From  what  stream  or  streams  is  water  taken  Y— Clear  fork  of  Powdei;  River  and 
French  Creek. 

8.  Give  history  of  construction  of  ditch : 

(a)  Names  of  owners.  Snider  Ditch  No.  1,  E.  M.  Snider  and  myself ;  Four  Lakes 
and  French  Creek  O.  J.  Wastman,  R.  S.  Hopkins,  H.  R.  Mann,  F.  Meyers,  P. 
Georgen. 

(6)  Date  begun  and  time  occupied  in  building?— Three  months;  three  and  a  lialf 
months. 

(c)  Dimensions:  5  feet,  10  feet;  length,  3  miles,  1^  miles:  depth,  2  feet,  2}  feet; 
width,  top,  9  feet,  top,  15  feet. 

(d)  How  many  acres  does  it  water  f—Seven  linndred  acres.  Don't  know  how  many 
acres  Four  Lakes  and  French  Creek  Ditch  waters,  but  think  about  5,000  acres. 

(e)  What  wart  the  cost  of  construction  ? — Snider  No  1,  $600  ;  Four  Lakes  and  French 
Creek,  about  $1,000. 

(/)  What  is  the  cost  per  year  for  management  and  repairs? — Snider  No.  1,  about 
$50 ;  Fonr  Lakes  and  French  Creek,  $350. 

9.  Do  you  bny  or  sell  water  ;  *if  so,  state  price  paid  or  received  ? — [No  answer.*) 

10.  Have  yon  all  the  wat«r  needed;  if  not,  state  the  reason? — Have  this  seoHtMi 
had  !iU  tlw  water  noeded,  but  not  An  former  ^cars  at  times,  because  it  was  appro- 

pi'Iated  by  parties  above  me,  who  \\3A  uo  iigJcLt  \iO  Vt»» 
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11.  What  is  the  usual  coot  of  bringing  wild  land  uiidcr  cultivation?  This  to  in- 
olnde  plowing,  grubbing  saf^e  brush,  fencing,  eic.--C)rdiuary  hay  land  $12  to  $25 
per  acre,  garden  $150  approximated. 

12.  How  many  years  cultivation  are  required  to  bring  wild  land  into  proper  condi- 
tion for  farming  ? — Three  to  five. 

13.  What  did  it  cost  you  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  required  f  If  any  difficulties  were  encountered,  state  what  they 
were  f — Actual  cost  was  $550  to  get  final  receipt.  Have  not  received  patent  yet, 
although  I  proved  in  May,  1883. 

14.  What  has  your  cultivated  land  cost  you  per  acre  ?  This  to  include  proving  up, 
cost  of  ditches  and  laterals,  expense  of  preparing  land  for  cultivation,  fencing,  aud 
all  permanent  improvements. — Thirty-two  dollars  aud  sixty  three  cents  per  acre. 

15.  What  is  it«  present  market  value  per  acre  ? — About  $50. 

16.  Canyon  raise  crops  without  irrigation?  If  so,  state  what  they  are  and  yields > 
obtained  ?— Nothing  without  water. 

17.  Do  you  think  the  present  land  laws  are  adapted  to  the  conditions  of  this  Terri- 
tory?   If  not,  what  changes  would  you  suggest? — [No  answer.] 

18.  What  should  be  done  with  grazing  land  which  can  not  be  irrigated  ?  What  is 
its  value  per  acre  ? — Should  lease  to  stockmen.     It  is  very  difficult  to  fix  value. 

19.  How  do  you  regard  the  withdrawal  of  all  public  land  from  settlement  during 
the  irrigation  survey  ? — If  the  survey  does  not  continue  too  long  lands  should  be 
withdrawn  to  guard  against  speculation  in  reservoir  sites 

20.  Do  you  favor  the  donation  of  all  irrigable  public  land  to  the  I'erritory  ?— I  do. 


Name,  Chas.  A.  Pollard,  county  of  Converse ;  post-office  at  Labonte. 

1.  How  long  have  you  resided  in  the  Territory  ? — Twelve  years. 

2.  In  what  year  did  you  begin  farming  ? — In  1878. 

3.  How  much  land  have  you  under  ditch  ? — Six  hundred  acres. 

4.  If  obtained  from  the  Government,  state  the  filings  which  were  made. — Pre-emp- 
tion No.  1341,  November  10,  1883  ;  settlement  made  in  spring  of  1883,  160  acres ;  des- 
ert filing  No.  633  in  1883 ;  number  of  acres  proved  upon  throe  years  afterwards,  in 
summer  of  1886,  440  acres. 

5.  How  many  acres  are  now  under  cultivation  ? — About  400  acres. 

6.  By  what  ditch  or  ditches  is  it  watered? — By  Labonte  Road  Ranch  Ditch  No.  1  and 
Labonte  Road  Ranch  Ditch  No.  2. 

7.  From  what  stream  is  water  taken  ? — From  the  main  Labonte  Creek. 

8.  Give  history  of  construction  of  ditches. — Labonte  Road  Ranch  Ditch  No.  1  was 
begun  in  1880  and  partly  completed  and  water  run  through  it  in  the  spring  of  1883; 
but  the  ditch  and  ditch-head  was  very  unsatisfactory  at  that  time,  owing  to  the  fact 
that  none  of  the  excavation  was  *'  down  to  grade"  and  would  only  carry  water  dur- 
ing a  *'  stage  of  high  water."  At  this  juncture  my  associate  and  myself  purchased 
the  ditch  and  entire  ranch  property  and  all  im))rovementH,  paying  $5,000  in  cash  for 
same.  The  parties  we  purchased  from  had  made  no  land  entries  up  to  that  time,  but 
they  were  about  to  do  so.  Since  the  date  of  our  purchase  in  1883  we  have  enlarged 
No.  1  ditch,  put  it  "  down  to  grade,"  and  kept  it  in  constant  repair  at  a  very  heavy 
annual  cost,  and  it  is  now  a  permanent  ditch,  as  all  banks  are  grass  grown. 

Labonte  Road  Ranch  Ditch  No.  2  was  commenced  in  the  fall  of  1883  and  work  has 
been  done  constantly  upon  it  up  to  date,  and  the  ditch  has  been  in  operation  about 
one-half  the  time  since  the  spring  of  1885,  and  it  is  now  in  perfect  order,  but  requires 
constant  labor  at  a  heavy  expense  to  keep  it  in  cop.dition. 

(a)  Name  of  owners — Charles  A.  Pollard  and  Sophia  E.  Pollard. 

(b)  Date  begun  and  time  occupied  in  building — 1880  and  1883.  All  of  two  years 
and  three  years. 

(c)  Dimensions — 5  by  2  feet ;  length,  about  12  miles  ;  depth,  2  feet ;  width,  5  feet 
on  bottom,  8  feet  at  top. 

(d)  How  many  acres  does  it  water  ? — The  two  ditches  will  water  more  than  1,500 
acres. 

(e)  What  was  the  cost  of  construction  ? — The  original  cost  per  mile  was  over  $250 
per  mile  at  a  rate  of  16  cents  per  cubic  yard  for  earth ;  25  cents  per  cubic  yard  for 
gravel ;  35  cents  per  cubic  yard  for  bowlders  and  all  loose  stone;  $1  per  cubic  yard 
for  all  solid  rock.  Since  the  ditches  were  completed  it  has  cost  double  the  aoove 
amount  to  maintain  them  and  to  repair  them. 

(/)  What  is  the  cost  per  year  for  management  and  repair  ? — All  the  way  fron» 
to  $150  per  mile,  according  to  the  number  of  *^  water  .spouts  "  and  '^cloud  bnrstB* 
happen  to  strike  the  banks. 

9.  Do  you  buy  or  sell  water  ?  If  so,  state  price  paid  or  received. — We  ha 
some  water  at$l  per  acre  per  annum  for  land  actuaU^f  UT\^<a^J^  ^vsctv^"^^*! 
We  hftye  also  aold  aome  other  w^%qx  at  s^bput  tU^  ^oaxi^  tqAa* 
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10.  Have  yon  all  tlie  water  needed  ? — ^Yes,  dnring  the  irrigating  season. 

11.  What  iH  the  UHnal  cu.st  of  bringing  wild  lands  under  cnltivatiou  f  This  to  in 
olnde  plowing,  grubbing  off  sage  bru8h,  fencing,  etc. — Anywhere  from  |10  to  (25 
per  acre.    Any  kind  of  reclamation  will  cost  $10  per  acre. 

12.  How  many  years  are  required  to  bring  **  wild  land  "  into  a  proper  condition  for 
farming? — From  three  to  six  years,  according  to  the  sage  brush, alkali,  prickly  pear, 
and  general  character  of  the  hoW  and  **  lay  ot  the  land."  If  very  gravelly  and  sandy 
it  requires  time  for  the  sodiiuent  or  wash  in  the  water  eaoh  spring  to  flow  out  upon 
the  sand  and  gravel  and  form  a  Hoil  tiuit  can  not  be  excelled  by  any  known  process 
of  fertilization.  Say  six  years  for  this  latter  kind  of  land,  and  after  the  six  years  I 
firmly  believe  the  land  could  be  snccessfnlly  cropped  to  the  same  product  each  and 
every  year  forever,  as  the  soil  is  constantly  renewed  by  the  rich  sediment  or  wash 
that  comes  down  the  stream  with  the  spring  freshets. 

13.  What  did  it  cost  yon  to  prove  up  and  obtain  title  to  your  land  and  what  was 
the  length  of  time  reqnired?  If  any  difhenlties  were  encountered  state  what  they 
were? — I  maile  final  proof  upon  my  land  entries  nnder  very  great  hardships,  such  as 
travel  overland  through  heavy  snows  and  storms  more  than  138  mil<*s  to  the  then 
nearest  land  office,  viz,  Cheyenne;  at  great  expense  for  road  ranch  bills  en  route  for 
myself  and  witnesses,  and,  as  all  the  witnesses  were  taken  from  t.heir  daily  laborat  their 
homes,  I  naturally  had  to  pay  them  for  the  time  consumed  going  to  and  coming  from 
Cheyenne  land  office.  My  pre-emption  proof  cost  not  less  than  $400,  my  desert 
proof  cost  not  less  than  $(540.  This  includes  the  money  paid  to  Government  and 
cost  of  time  paid  for,  and  cosit  of  transportation  of  all  witnesses  to  Cheyenne  laud 
office  and  return,  and  advertising  land  proof,  and  expense  en  route  and  at 
Cheyenne.  I  was  also  subject  to  a  four  days'  delay  at  Cheyenne  after  we  had  sup- 
posed the  officials  were  all  through,  by  their  demanding  a  "  copy  of  my  marriage  cer- 
tificate," which  at  that  time  was  hard  to  procure.  As  yet  I  have  no  land  title  other 
than  the  final  receii>t.     It  took  about  three  years. 

14.  What  has  your  cultivated  land  cost  yon  per  acre  f — Not  less  than  $20  per  acre 
for  the  best,  and  all  of  it  has  exceeded  a  cost  of  $10  per  acre. 

15.  What  is  the  present  market  value  per  acre?— No  land  in  this  part  of  the 
country  having  changed  hands  at  any  price  for  along  time,  owing  to  the  uncertainty 
of  our  ever  seeming  to  be  able  to  secure  bitles  and  a  consequent  depressed  state  of 
affairs  with  all  land  entry  men,  it  is  im{)ossible  for  any  one  to  state  any  price  with 
any  kind  of  certainty,  but  I  should  judge  any  land  thoroughly  reclaimed  and  nnder  a 
ditch  to  be  worth  $30  to  $40  per  acre. 

IG.  Can  you  raise  croi)S  without  irrigation  ? — No,  most  assuredly.  No  one  can  raise 
a  crop  or  anything  like  a  crop  witliout  irrigation,  and  after  a  residence  of  twelve 
years  I  have  yet  to  8«^c  the  crop  raised  without  irrigation  any  wluTe  in  Wyoming,  and 
I  have  tried  each  and  evtM-y  season  for  twelve  sciusons.  The  trouble  with  our  fair 
Territory  is,  that  all  tlie  reports  about  raising  crops  without  irrigation  are  made  by 
theever  increasing  ni;iJority  of  new-comers  who  are  always  welcome  to  our  arid  land, 
but  with  them  the  wish  is  ''father  lo  the  thought"  or  rather  belief  (for  they  hon- 
estly believe  so),  for  about  all  sections  of  our  Territory  put  on  a  "splendid  mantle  of 
green  "along  in  April  and  May,  each  yt»ar,  but  in  June  and  July  it  all  turns  to  a 
*' golden  yellow"  invjiriably  long  bclore  maturity. 

It  can  not  be  termed  a  diought  for  it  is  the  rule  and  not  the  exception;  perhapsonce 
in  five  years  or  once  in  three  years  a  few  iJotatoes  or  a  small  garden  can  be  grown  or 
partly  grown  without  irrigati(Mi  along  sonie  mud  bar  or  bank,  too,  or  island  in  the 
stream,  but  all  such  crops  or  so  called  crops  are  irrigatad  nalurnlly  and  not  grown  by 
rain -fall  by  any  means.  During  the  year  1HH3  a  good  crop  could  no  doubt  have  been 
raised  by  rain-fall  in  eertnin  i)arts  of  Wyoming.  But  as  the  farmer  can  not  possibly 
tell  in  adyanee  what  the  rain-(all  for  the  coming  season  will  be,  and  as  whenever 
there  is  sufficient  rain-fall  it  only  happens  once  in  five  years,  it  is  utterly  im))ossible 
to  de])end  uj)on  anything  other  than  artiiicial  irrigjitiou,  except  in  some  of  the  mount, 
ain  })arks  wliere  there  an^  such  heavy  winter  snows  that  they  melt  very  late  in  the 
spring  and  the  ground  there  stays  moist  until  after  the  middle  of  July,  but  here  the 
croj)s  fail,  too,  as  often  as  they  suec-eed. 

17.  Do  you  think  the  present  land  laws  adapted  to  the  conditiojisof  the  Territory  ? — 
No,  I  ci^rtainly  <lo  not  think  the  laws  are  adapted  to  the  conditions  of  our  Territory 
or  to  anything  like  it  to  a  sniall  degree. 

Among  the  changes  1  would  suggcist  are,  to  allow  each  individual,  reclaiming 
land  in  a  bona  fide  manner,  to  enter  2,(K)()  acres  or  less.  This  amount  should  be  so 
allowed  him  to  secure  the  cost  and  maintenance  of  the  ditches  and  as  an  incentive 
to  build  the  ditches.  In  other  words,  give  title  to  2,000  acres  or  less  of  good  irriga- 
ble land  as  a  premium  to  any  one  reclaiming,  in  order  to  partly  re-imburse  the  entry 
man  for  the  extraordinary  cost  of,  and  what  is  more  important  the  maintenance  of 
the  ditches  in  the  future  years. 

Let  the  State  or  Government  officials  determine  by  actual  survey  all  the  worthless 
Jjjll-tops  and  other  lauds  lyiug  too  high  aud  rough  to  ever  have  water  conduotec^ 
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npoD  them  by  any  means,  and  when  this  fact  is  positively  ascertained  allow  the  entry 
man  as  a  free  ^ft  five  acres  (of  all  such  worthless  land  and  hill-tops  lying  adjoining 
to  his  good  imgable  land)  for  each  and  every  acre  of  land  actnaVly  reclaimed,  pro- 
vided such  worthless  land  must  lie  adjoining  his  2,000  acres  or  less  of  irrigable  land, 
on  each  side  or  along  on  one  side  and  provided  further,  the  entry  man  to  pay 
Government  the  real  cost  of  all  such  surveys.  Also  to  allow  all  companies  or  corpora- 
tions each  alternate  section  of  land  (along  under  any  ditch  or  canal)  actually  re- 
claimed by  said  company  or  corporation. 

I  am  aware  that  the  changes  snggested  by  me  as  above  will*  be  looked  upou 
with  suspicion  by  some  good  people,  but  it  must  be  remembered  that  these  good  peo- 
ple know  nothing  at  all  about  what  is  really  necessary  to  a  successful  reclamatiou  of 
our  arid  Territory,  and  it  is,  to  say  the  least,  very  unfair  that  they  should  have 
anything  at  all  to  say  in  the  premises  until  after  a  residence  of  three  to  five  years,  en- 
gaged at  an  actual  effort  to  cultivate  the  soil. 

As  the  land  is,  in  its  natural  state,  it  must  lie  forever  worthless  for  ages.  By  a 
liberal  policy,  and  allowing  land  enough  to  be  entered  to  make  it  an  inducement  to 
capital  to  reclaim  it,  poor  men  will  be  constantly  employed,  and  by  their  employ- 
ment will  be  able  to  subsist  and  carry  out  in  their  turn  their  own  plans  and  land  en- 
tries on  a  smaller  scale  and  in  accordance  with  their  means,  whereas,  as  it  now  is,  the 
poor  man  must  obtain  employment  from  some  source  or  fail  in  his  land  entry 
entirely,  as  witness  the  many  changes  ftom  one  entry  to  another  entry  upon  the 
same  piece  of  land  without  attempting  to  prove  up  at  all,  thus  exhausting  two  rights 
upon  really  one  entry.  And  then,  too,  without  any  assurance  that  tney  will  be 
any  better  able  to  prove  up  at  the  expiration  of  the  second  entry. 

Allow  no  alien  to  enter  any  land  until  he  has  been  a  law-abiding  citizen  for  five 
years,  but  allow  any  alien  to  acquire  any  lands  by  purchase  from  citizens,  if  he  con- 
tinues or  keeps  up  the  reclamation  of  such  land  by  water. 

Allow  no  contests  for  the  right  to  enter  lands  or  for  the  possession  of  title  to  same 
under  any  circumstances  until  three  years  after  the  original  entry  man  had  either 
failed  to  prove  up  or  had  really  and  actually  abandoned  his  claim.  Let  all  parties 
who  have  acquired  a  so-called  title  to  land  or  any  kind  of  a  pretended  possessory 
right  whatever  to  improvements  thereon  or  to  the  land  or  any  part  thereof  *'  by  con- 
tests *'  without  first  recognizing  the  original  entry  man,  be  forever  barred  and  de- 
prived of  all  their  land  rights  as  now  existing  or  that  may  hereafter  exist  under  the  . 
laws  of  our  country. 

I  would  modify  the  present  land  laws  as  they  now  stand  by  not  requiring  any  actual  - 
residence  upon  any  of  them,  but  in  lien  thereof  insert  a  clause  making  the  reclama- 
tion of  all  of  the  rights  to  lands  by  water  compulsory,  and  not  require  any  actual  res- 
idence upon  any  of  the  claims  where  they  had  been  honestly  reclaimed  with  water. 
By  honest  reclamation  of  the  land  is  meant  the  ownership  by  purchase  or  of  appro- 
priation of  about  1  cubic  foot  flow  of  water  per  second  of  time  for  each  100  acres 
during  the  irrigating  season,  viz,  during  the  months  of  May,  June,  and  July,  each 
year. 

The  central  and  best  part  of  our  Territory  is  traversed  for  its  entire  length  by  the 
*•  old  Mormon  trail,"  made  when  they  left  Nauvoo,  HI.,  more  than  forty-four  years 
ago.  Here,  over  the  same  old  route,  the  California  gold-hunters  first  traveled.  Also 
the  pony  mail,  and  then  the  telegraph  line  to  San  J^  rancisco,  and  afterwards  Wells, 
Fargo  &  Co.'s  overland  stages. 

The  hundreds  of  mountain  streams  and  small  watering  places,  all  crossed  by  this 
trail,  all  bear  the  plainest  kind  of  evidence  of  having  been  quite  thickly  settled  more 
than  thirty  years  ago — old  wells  and  old  cabin  foundations  and  stone  chimneys  all 
gone  to  decay,  places  where  they  had  plowed  for  gardens  and  for  grain,  and  some  of 
the  streams  have  from  twenty-five  to  fifty  graves  scattered  along  their  banks.  There 
is  almost  any  amount  of  evidence  that  Wyoming  from  the  east  to  the  west,  through 
its  entire  length  and  best  part,  was  all  at  one  time  fairly  well  settled  upon  its  many 
streams  more  than  thirty  years  ago.  The  question  naturally  arises  why  did  not  these 
old  settlers  stay  upon  their  lands  if  crops  can  be  grown  without  irrigation  ? 

There  are  quite  a  number  of  people  living  in  the  Territory  to-day  who  have  been 
here  from  thirty  to  forty-five  years,  and  it  will  be  found  upon  investigation  that  all 
these  old  settlers  have  made  thoir  living  in  many  other  ways  than  by  cultivating  the 
soil.  It  is  very  doubtful  if  a  resident  of  Wyoming  can  be  found  to-day  who  has, 
strictly  speaking,  taken  his  living  from  the  soil  for  from  three  to  five  years,  either 
with  or  without  irrigation.  They  have  all  been  triappers,  hunters,  emploj'ds  of  the 
Government,  or  had  cattle,  horses,  or  sheep,  have  been  miners  or  freighters,  any  and 
everything  other  than  tillers  of  the  soil.  The  many  hundreds  of  "  deserted  hearth- 
stones "  scattered  all  along  the  many  water-courses  of  the  Territory  everywhere  ought 
to  convince  the  most  skeptical  that  the  desert-land  entry  man  of  to-day  is  right,  and 
that  oiy  wise  land-law-niakers  at  Washington  made  no  mistake  on  the  side  of  liber- 
ality. The  fact  stands  forth  patent  to  all  who  are  willing  to  make  observatioua  ot 
t*  0  plainest  character,  that  to  remove  our  de8<.jrti-la.uOk,  ^x^Vx'^  \si•fe\i^\l<^.X^;i^<i'^^^^^i>^^^'^^^ 
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try  from  onr  midst  the  Territory  must  go  back  and  become  comparatiYely  deserted 
again  by  itfl  people  us  it  once  was  thirty  or  forty  years  ago. 

Should  the  Government  allow  the  entry  man  2,000  acresof  the  best  irrigable  land 
at  each  tiling,  it  is  very  donbtful  then  if  the  entry  man  would  have  anything  hke 
500  acres  of  available  hmd  for  cnltivation.  Will  any  one  say  it  is  ri^ht  and  justice 
to  allow  480  acres  of  good  agricultural  land  to  be  entered  in  the  humid  regions  nnder 
the  three  old  land  rights  of  homestead,  pre-emption,  and  timber-culture,  and  not 
allow  an  ecpial  amount  entered  in  the  arid  region?  The  entry  man  in.  Wyomiug 
should  have  four  times  as  much  land  as  elsewhere. 

18.  What  shonld  be  done  with  the  grazing  land  which  can  not  be  irrigated;  what 
is  the  value  per  acre? — All  grazing  lands  and  other  worthless  lands  akdjoining  any 
good  irrigable  land  actually  reclaimed  should  be  given  to  the  land  entry  man  adjoin- 
ing at  the  rate  of  5  acres  of  all  such  grazing  land  for  each  and  every  acre  of  irrigable 
land  actually  reclaimed  by  said  entry  man,  provided  the  entry  man  pays  the  Govern- 
ment the  actual  cost  of  survey  of  such  grazing  land.  The  balance  of  the  grazing  lands 
that  are  left  upon  the  hands  of  the  Government  should  be  leased  to  the  highest  bid- 
der for  cash  for  a  jieriod  of  live  to  ten  years,  with  the  privilege  of  a  renewal  of  the 
lease  at  its  expiration  at  the  same  rate  if  desired  and  there  is  no  hi^^her  bid  meantime. 
Grazing  lauds  are  worth  from  5  to  50  cents  per  acre,  and  there  are  thousands  of  acres  of 
such  land  that  are  entirely  worthless  and  will  probably  always  remain  so,  owing  to 
their  sterility  and  roughness. 

11).  How  do  you  regard  the  withdrawal  of  all  public  lands  from  settlement  during 
the  irrigation  survey  ?— If  the  lands  can  be  restored  to  entry  under  our  present  land 
laws  again  after  they  are  so  withdrawn  or  after  the  irrigation  surveys  are  completed 
I  certainly'  should  be  very  much  in  favor  of  withdrawing  all  lands  from  entry,  or  if 
t\ui  lands  can  be  restored  to  entry  under  a  more  liberal  system  of  laws  than  we  now 
have,  1  certainly  should  favor  the  withdrawal.  But  if  they  can  only  be  re^-tored  to 
entry  under  the  homestead  law,  and  that,  too,  with  a  new  requisite  for  an  actual  resi- 
dence of  seven  years,  I  certainly  should  think  it  unwise  to  add  that  increased  hard- 
ship, and  should  not  by  any  means  favor  their  withdrawal  in  the  last  case.  The 
desert-land  law  as  it  now  stands  is  by  far  the  wisest  law  ever  passed  by  Congress, 
not  excepting  any  of  them,  and  it  should  not  be  touched  at  all  unless  to  allow  more 
access  to  the  entry  man  and  the  land  to  conform  in  a  body  to  the  entry  man's  ditch  as 
regards  grade  of  ditch. 

We  have  in  the  ** far  West"  a  very  large  class  of  migratory  citizens  who  do  noth- 
ing but  travel  overland  from  some  of  the  older  States  to  Washington  Territory  this 
year,  and  from  there  to  Montana  the  second  year,  and  from  Montana  to  New  Mexico 
the  third  year,  and  so  on,  the  greater  i)art  of  their  lives.  Constantly  on  the  move, 
over  thousands  of  miles  of  wagon-roads,  and  they  subsist  upon  and  live  off  tbe  broail 
generosity  of  their  settled  countrymen  generally.  If  they  do  happen  to  settle  down 
upon  a  claim  they  do  not  as  a  rule  stay  longer  than  six  months  or  a  year.  This  class 
would  certainly  give  the  Irrigation  Survey  trouble  if  the  lands  were  open  to  settle- 
ment by  coming  in  by  the  thousands  to  get  a  location  long  before  the  Government 
was  ready,  and  this  is  the  class,  too,  that  gives  the  honest  entry  man  any  amount  of 
worry  and  vexation  by  always  i)utting  in  an  appearance  and  wanting  no  other  land 
only  such  as  has  been  filed  upon  in  good  faith,  and  also  by  writing  constant  com- 
plaints to  the  oflicialsat  Washington. 

It  is  my  belief  that  for  every  bona  tide  settler  now  occupying  public  lands  there  are 
twenty- live  of  this  migratory  traveling  class,  on  the  move.  And  if,  as  is  said  to  be 
the  case,  the  Eastern  people  generally  are  opiH)sed  to  the  rapid  settling  up  of  the  West, 
I  beg  to  respectfully  call  your  attention  to  the  state  of  aflt'airs  all  over  the  far  West. 

In  a  country  where  less  than  seven  years  ago  was  an  entire  vast  wilderness  from 
old  Mexico  to  the  British  possessions  and  from  the  Missouri  River  to  the  coast,  with 
the  exception  of  a  narrow  strip  along  the  Northern  Pacific  Railway  and  small  parts  of 
Texas  and  Colorado.  1  repeat  that  a  very  short  time  ago  all,  or  about  all,  of  this 
vast  stretch  of  country  wa«  uninhabited  except  by  Indians  and  some  militarv  i»ost«, 
and  is  now  conijiletely  overrun  with  people  and  towns,  cities,  and  villages,  ra*ilruads, 
civilization,  and  the  honest  settler  can  be  seen  upon  any  stream,  brook,  and  little 
spring  of  water,  go  where  one  may,  all  over  this  vast  far  West.  Oklahoma  is  a  case 
in  point,  viz,  10,000  settlers  to  10,000  land  entries. 

Let  me  say  that  the  land  legislators  of  our  beloved  country  at  Washington  have 
made  no  mistake  in  so  far  as  they  have  got.  They  certainly  **  buildcd  better  than 
they  knew,"  but  as  applied  to  this  arid  country  they  did  not  go  far  enough.  They 
certainly  were  not  liberal  enough.*  In  other  words,  the  wise  and  liberal  provisions 
of  our  generous  land  law-makers  at  Washington  could  hardly  be  broad  enough  and 
liberal  enough,  so  long  as  the  many  wide  gates  of  our  Castle  Gardeu  stood  for  so 
many  years  wide  open  to  all  the  world. 

Let  us  shut  them  ux>  tight  before  it  is  too  late,  and  bar  them  shut,  too,  with 
the  strong  bars  of  i>r()teetion,  and  remember  the  old  principle  of  *' first  come,  lirst 
served."    If  by  any  chance  any  of  our  land  entry  n»en  shonld  acciulre  too  much  laud. 
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the  evil  of  it  is  imaginary,  as  it  will  cnreitself  if  let  alone,  and  as  soon  as  they  havo 
aoqaired  title  they  will  dispose  of  it  reclaimed.  Unreclaimed,  it  wHi  never  be  dis- 
poHe<i  of  or  benefit  any  one. 

If  the  desert-land  entry  man  made  any  mistake  at  all  it  was  in  not  stopping  to 
consider  the  value  his  capital  and  vast  labor  would  give  to  a  hitherto  lot  of  worth- 
less land,  and  consequently  came  a  grand  rush  of  people  to  all  try  and  do  the  same 
thing  in  a  country  where  for  more  than  thirty  years,  the  Government  at  Washington 
had  asked  the  oft  repeated  question  of  what  shall  be  done  to  cause  the  and  country 
to  become  an  agricultural  country,  and  at  last,  after  many  repeated  inquiries  and 
long  years,  the  cattle  industry  has  answered  that  question  and  answered  it  fully,  and 
as  a  man  naturally  loves  the  country  whore  he  has  succeeded  in  gainyig  a  competence 
so  the  capital  was  forthcoming  to  build  the  irrigation  ditches  and  canals.  But  it 
must  not  be  forgotten  that  Bill  Nye  spoke  the  truth  when  he  said,  *'It  takes  a  great 
man^  acres  of  thin  grass  to  make  a  fat  beef  steer,'^  and  it  also  requires  large  capital 
and  any  amount  of  the  hardest  kind  of  labor  to  reclaim  desert  land. 

20.  Do  yon  favor  the  donation  of  all  irritable  public  land  to  the  Territory? — Most 
assuredly  I  do  favor  the  donation  of  all  irrigable  public  land  to  the  Territory,  for 
then  we  shonld  all  stand  some  sort  of  a  show  of  having  justice  done  to  a  long-su  fieri  ng 
and  most  patient  lot  of  laud-entry  men  the  world  has  ever  known.  If  the  Territory 
owned  all  the  lands  the  Territorial  officials  would  (no  matter  of  what  political  party 
or  creed)  be  the  judges  of  our  wants  and  needs,  and  we  should  stand  a  fair  show  at 
least ;  whereas  now  the  average  man  from  any  other  section  pf  our  country  knows 
nothing  at  all  about  our  wants  and  seemingly  can't  be  made  to  understand  us,  and 
really  he  can't  be  expected  to  help  us  until  after  a  residence  of  from  three  to  five 
years,  trying  to  reclaim  some  of  our  arid  lands  and  then,  when  he  is  w(m  over  (as 
they  all  are),  his  voice  is  drowned  too  by  the  ever-increasing  majority  of  new-comers. 


Incorporated  Water  Companiea  of  Wyoming* 
rFurnished  by  the  secretarj^  of  the  Territory.] 


Kame. 


The  Wyoiiiinp  Ditch  and  Water  Company 

TbeLaraiuie  Water  and  Ditch  Company 

Do  

The  Albany  County  Ditch  Company 

The  Bijr  I-iaramie  iliver  Water  Company 

The  EvanHton  Ditch  and  Water  Company 

rionoi-r  Canal  Company  of  Albany  County,  Wyo 

Laramie  lUver  Ditch  and  Water  Company,  No.  1 

The  l^)oky  Mountain  and  Bear  River  Ditch  Company 

Union  Ditch  and  Water  Company,  of  Albany  County,  Wyo 

The  Jack  Creek  Irrigating  Company 

The  Utah  and  Idaho  Land  and  Irrigation  Company 

Harlbnt  Creek  Ditch  Company 

The  Upper  Goohc  Creek  Ditoh  and  Irrigating  Company 

White  and  JackHon  Creek  Dilch  Company 

Big  Piney  and  Prairie  Dog  Ditch  and  Tunnel  Company 

Trabing  Creek  Ditch  Company 

Vorih  riney  and  Prairie  Dog  Irrigating  Canal  and  Tunnel  Com- 


pany. 


Tim  Wyoming  Five-Mih)  Ditch  Company 

Upper  Gadt  Side  (lOose  Creek  Ditch  and  Irrigating  Company 

Cbugwater  Ditch  Company 

KaMtSide  Ditch  and  Irrigating  Company 

Wyoming  Development  Company 

Jlelman  Ditch  and  Irrigation  Company 

Wyoming  Development  Company    

K litledge  and  Hoi  1  man  Di tch  Company 

The  North  Platte  Irrigation  and  Ditch  Company 

GoHheu  Hole  Ditch  Company 

The  McKuen  Ditch  and  Keservoir  Company 

The  North  Platte  Irrigation  and  Ditch  Company 

Little  Hortie  Creek  Irrigating  Company 

Bordeaux  Ditch  Company 

The  Deer  Creek  Cuial  and  Improvement  Company 

Prairie  Dog  Water  Supply  Company 

The  Sherman  &.  Wood  Ditch  Company 

The  Horse  shoe  Creek  No.  1  Ditch  Company 

SpringYide  Ditch  Company 

The  l..odge  Pole  Ditch  and  Reaervoir  Company 

The  Gordon  Ditch  Com  pany 

Clear  Creek  Land  and  Ditch  Company 


Principal  office  or 
place  of  business. 


Cheyenne 

Laramie 

...  do 

....do 

...do 

EvanstAn 

Laramie 

...do 

Alniy 

Cheyenne 

Warm  Springs.. 

Evauston    

Johnson  County 

...do 

...do 

do 

...do 


...do 

Bingham 

Johnson  County  .. 

Cheyenno 

Johnson  County .. 

(-heyenne 

Laramie  C/Ounty  . . 

Cheyenne 

— do 

Fort  Collins,  Colo. 

Cheyenne  

...do 

Fort  Collins,  Coloe 

Cheyenne  

— do 

Laramie 

Sheridan 

Big  Hoi*n 

Laramie  County  . . 

Cheyenne 

do 

...do 

Bniialo 


Dat-e  of  in- 
corporation. 


July 

Mar. 

Sept 

Oct. 

Apr. 

July 

Apr. 

June 

Aug. 

Jan. 

June 

Dec. 

Jan. 

...do 

Mar. 

Apr. 

Aug. 

Aug. 

Aug. 

Nov. 

Dec. 

Dec. 

May 

June 

Aug. 

Aug. 

St-pt. 

Oct. 

Oct. 

Oct. 

Nov. 

Dec. 

Jan. 

Jan. 

Feb. 

Feb. 

Mar. 

Mar. 

Apr. 

A.^c. 


9.1860 
27,1871 
13, 1874 

1, 1874 
28, 1876 

27. 1878 
22,1879 

19. 1879 
19. 1879 

8,1881 

14. 1881 
23,1881 

25. 1882 

*8.'is82 

3,1882 

14,1882 

21, 1882 
2a,  1882 
13, 18K2 

9. 1882 

11. 1882 
,17,1883 

18,1883 

10. 1883 
21, 1883 

22. 1883 

3. 1883 
5,1883 

12,1883 
1,1883 
29.1883 
15,1884 
19,1884 
18,1884 
28,1884 
10.1884 

22. 1884 
10. 1884 
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Incorporated  Water  Companies  of  Wyoming — Coutiuacd. 


Name. 


The  Crow  Creek  "DJtoh  and  Reservoir  Company 
Gal)  an<i  Culver  Ditch  Company 


Tho.Phillips  Ditcli  Company •. 

Tho  South  Sido  Ditch  and  Reservoir  Company 

J.  H.  Gordon  Ditt^h  Company 

The  Cloud  Peak* and  French'  Creek  Ditch  Company 

Beaver  Dam  Ditch  Company 

The  Organ  Ditch  Company 

Bear  Creek  Dit<'h  (Company 

The  North  LcKljie  Polo  Diti'h  and  Reservoir  Company 

The  Whitehead  Ditch  Company  

The  North  Platte  Irrigation  and  Ditch  Company 

The  Rawhide  Irrigation  Company 

Little  Medicine  Bow  and  Riehanl  Creek  Irrigating  Ditch  Company . 

The  Payson  Hutchinson  Ditch  Company 

Mead  Ditch  Company 

The  South  Spring  Creek  Irrigation  Company 

Ontario  Water,  Ditch  and  Irrigating  Company 

Goshen  Ilole  Irrigation  Company 

The  Little  North  Fork  Ditch  Company 

Sonth  Clear  Cre<''k  Ditch  and  Flume  Company 

North  Laramie  Ditch  ("ompany ■ 

Big  Goose  and  Soldier  C  reek  t>itch  Company 

Piney  Prairie  Dog  and  Me<td  Crock  Irrigating  Company 

North  Crow  Diteh  Company 

The  Four  Lakes  and  French  Creek  Ditch  and  Flume  Company 

The  Lak()  DeSmet  Ditch  Company 

The  Central  Ditch  Company 

The  Willow  Creek  Ditch  Company 

Hillsdale  Irrigating  Company 

Agricultural  Dit^sh  Company 

La  Bontfi  Ditch  Company 

Wagon  Hound  Ditch  Company 

Tongue  River  Ditch  Company 

M  uddy  Creek  Dit  ch  Company 

Hereford  Home  Ditch  Company 

Bates  Creek  Irrigating  Ditch  (jompany 

The  Jiresnahen  Ditch  Company 

La  Prele  Ditch  Company 

Big  Goose  and  Beaver  Ditch  Company 

The  Maverick  Ditch  Company , 

Big  Horn  Dilch  Company    

The  Willow  Creek  Ditch  Company 

The  East  lieaver  Ditch  Company. 

The  lilue  Grass  Ditch  (yomy)auy 

North  B<>ar  Ditch  Company 

Colorado  ('olony  Ditch  Company 

Valley  Ditcli  ('onipauy 

The*  North  Fork  and  French  Crook  Ditch  Company 

Feliernian  Ditch  C<mipany 

The  MeDonahl  Ditch  and  Irrigating  Company 

Silver  Crown  Ditcli  ('ompany 

Muddy  Creek  Diteh  Company 

Tho  Butte  Ditch  Company 

Darlington  Diteh  Company 

l\'ttennau  Ditch  Coni])any 

The  Form \y  1  )i telling  ( 'oin])an.y 

Laramie  Peak  Diteh  ('ompany  

Little  Box  Elder  Diteh  (-ompany 

Tlni  DougUiH  Diteh  and  Water  Company 

(Colorado  Ditch  and  Koservoir  Company ^- 

Niobrara  Ditcli  (/Oini)any 1 

Union  Ditch  ('omj)any 

The  Big  Sandy  Colony  and  Canal  Company 

IIoni<*  Irrigation  Company 

South  (!]ear  Crcrk  Diteh  iind  Flume  Company 

The  Piiicy  Divide  Dileli  ("ompany 

The  Highland  Diteh  and  Water  Comi)any 

Enterprise  Irrigating  Company 

Rial  to  Ditch  Com  pany 

Th(»  AFesa  Irrigating  Canal  Company 

The  Belle  P'ourcho  Irrigation  Ditch  Company 

The  F(nt  J-aramie  liTigatin;;  Canal  Company 

The  ^Tea<l  Ditel.  Comy»auy 

The  Bnggs  Diteh  Company 

The  Murphy-Collins  Ditcli  Company 

( f lenroek  Land  and  Canal  (Jom}>any 

The  ('rown  Diteh  (Jompany 

The  Mammoth  Canal  and  Improvement  Comi)any 


Principal  oflice  or 
l)lace  of  business. 


Cheyenne 

...do : 

...do 

...do 

...do 

Johnifon  County  . . 

Cheyenne  

...do 

...do 

...do 

...do 

Fort  Collins,  Colo. 

Cheyenno 

do 

— do 

Big  Horn 

Carbon  (Jonnty  . . . 

(yheyenne 

....do 

Buffido 

...do 

Cheyenne . 

Johnson  Connty.. 

— do 

('hevonne 

Buffalo    

....do 

.-do 

Cheyenne 

—  do 

....do 

Albany ■ 

Cheyenne 

Johnson  Counl  j  . . 

Cheyenne 

— do 

...do 

....do 

....do 

Sheridan 

Cheyenne 

...do 

...do 

....do 

...do 

....do 

....do 

...  do 

Buflalo 

Cheyenne 

Chug  water 

Cheyenne 

....do 

-do 

Fort  Laramie . .   . 
Fort  Fetterman . . . 

Saratoga 

D(»nver,  Colo , 

Cheyenne 

Douglas 

Ch<\venne 

Luak 

Cheyenne 

Green  River 

Cheyenne 

Bntlalo 

Johnson  County  .. 

Dixon  

Saratoga 

('heyenne 

Dixon 

Sundance 

Fort  CoUlna.  Colo 
Fort  Laramie    . . . 

Baggs 

Liramie 

Glenrock 

Buffalo     

Green  River 


Date  of  in- 
corporation. 


Apr. 
Apr. 
May 
May 
Aug. 
Aug. 
Oct. 
Oct. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Feb. 
Fob. 
Mar. 
Mar. 
Mur. 
Mar. 
Mar. 
A])r. 
Apr. 
Apr. 
Apr. 
Apr. 
May 
May 
Juno 
Aug. 
...do 
Aug. 
Aug. 
Sept. 
Sept 
Oct 
Oct 
Oct 
...do 
Oct 
Oct. 
Oct 
Oct 
Oct. 
Oct. 
Dee. 
Dec. 
Dec. 
Dee. 
Jan. 
Jan. 
Jan. 
F<-b. 
Feb. 
Mar. 
^lar. 
A])r. 
Apr. 
June 
Juno 
J  uue 
June 
July 
July 
July 
Aug. 
Aug. 
Oct. 
Nov. 
Mar. 
Mar. 
Mar. 
Juno 
June 
Oct 
Jan. 
Aug. 
Mar. 
-\  pr. 
June 


25, 1881 

26. 1884 

9.1H81 

20,1884 

20,1884 

30,  ]}^M 

1.18^*4 

4,lJ<-4 

13.  18J»I 

13,18^1 

22.]J:8J 

23,  l>i85 

]4,]&«5 

27,1885 

28, 18K5 

10,1885 

16.1585 

25, 1S85 

27,1885 

28.1885 

3,1885 

4.1885 

9.1tf85 

11.1885 

20.1885 

8,1885 

28,1885 

18,1885 

5, 1885 

o,  JSoi. 

31,1888 
1,1885 
5,1885 
5,188E 
7,1885 

12,1885 

i3.'i885 
16,1885 
17,1885 
21, 188.) 
29, 1H85 

30,  lha'» 
4, 188.0 

12, 1S85 

29,  18K5 

;!0,  r.H5 

2,1886 

4,  If'Se 

25, 18«6 

8,1886 

26, 1&J6 

6,  ISj'e 

10,1886 

6.1886 

6,1886 

,M886 

16. 18r« 

17. 18f<6 

19. 1886 
2, 1S^6 

14,18X6 
23, 1W6 
23, 18X6 

31,  IWH 
3(».  1K8« 
11,18S6 

8,1887 
12,1887 
31,1887 

20. 1887 

27. 1887 
31,1887 

12. 1888 
11,1888 
20,1889 

r.,  1889 

10. 1889 
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STATEMENT  OP  STEPHEN  W.  DOWNEY.  OP  LARAMIE. 

''i  tb  the  mass  of  statistics  before  yon,  it  is  hardly  necessary  that  I  should  dwell 
a  the  practical  benefits  of  irrigation,  as  that  pointhas  been  fully  examined  by  your 
mittee ;  but  I  desire  to  suggest  some  plan  of  action  in  reclaiming  the  vast  areas 
terile  lands  in  the  Rocky  Mountain  region  and  on  the  plains  to  the  east  of  it. 
ovemment  land  is  becoming  scarce,  and  it  is  a  serious  question  what  to  do  with 
surplus  population  and  how  to  preserve  the  equilibrium  between  the  thinly  and 
Icly  settled  portions  of  our  common  country.  The  nations  of  the  Old  World  have 
1  compelled  to  resort  to  vast  and  expensive  schemes  of  colonization  in  order  to 
ride  for  the  excess  of  their  population,  and  it  will  be  but  a  short  time,  probably 
►re  the  twentieth  century  arrives,  when  this  question  must  be  met  by  the  Congress 
be  United  States,  as  we  have  but  little  vent  for  our  restless  and  enterprising  popu- 
>u.  The  only  solution  is  to  render  available  the  vast  domain  which  at  present 
sterile  and  nselcKS  to  the  home-seeter,  who  can  not  have  means  sufficient  to  se- 
;  \v;;tpr  for  the  thirsty  soil,  which  he  could  cultivate  and  upon  which  he  could  es- 
f  sli  liis  home.    I  believe  it  to  be  the  duty  of  Government  to  assist  him  and  those 

will  accompany  him  in  finding  a  home  and  in  the  consequent  development  of  the 
I  try.  There  is  surely  sufficient  warrant  in  this  action,  as  Congress  has  for  de- 
ta  expended  vast  sums  of  money  in  the  improvement  of  rivers  and  harbors,  in 
ecting  the  lands  adjacent  to  the  Mississippi  River  from  overflow,  in  providing 
,lie  reclamation  of  swamp-lands,  and  in  a  multitude  of  directions. 
ther  one  of  two  plans  should  be  adopted. 

)  Congress  should  appropriate  yearly  a  considerable  sum  of  money  to  the  purpose 
stablishing  reservoirs,  diverting  useless  waters  to  streams  where  irrigation  is 
sticable,  and  take  upon  itself  the  reclamation  of  the  arid  lands.  Where  the 
Cktns  have  deep  beds  and  precipitous  banks,  and  where  the  land  through  which 
r  flow  can  not  be  made  susceptible  of  irrigation,  the  waters  should  be  diverted 
:;roaiii8  and  sections  where  the  water  can  be  made  available  for  Irrigation.  If  this 
L  be  adopted,  the  Government  could  part  with  its  lands  at  an  enhanced  price, 
>Ting  the  ontlay  and  a  reasonable  compensation  over  the  cost  of  constructing 
rvoirs  and  maintaining  a  system  of  reclamation,  and  thus  recoup  the  amount  cx- 
led. 

)  If  this  plan  is  not  deemed  feasible,  the  lands  should  be  donatr-.d  to  the  State, 
"itory,  or  county  within  whose  limits  the  same  are,  for  the  purposes  of  reclamation, 
1  authority  to  issue  bonds  for  reclamation  purposes,  to  be  paid  from  the  proceeds 
be  rental  or  sale  of  these  lands,  under  a  maximum  aud  minimum  price. 
I  either  of  these  cases,  so  far  as  is  possible,  the  purchase  of  lauds  by  any  one  indi- 
laly  association  of  persons,  or  corporation,  should  be  limited  in  extent,  and  safe- 
rds  shonld  be  established,  which  shall  prevent  the  absorption  of  these  lands  by 
iulators.  This  limit  should  not  be  less  than  one  section  of  land  for  agricultural 
^KMes,  with  a  larger  area  for  grazing  purposes. 
oan  not  imagine  any  other  methods  by  which  this  great  domain  can  be  settled 

ita  settlers  made  prosperous.  There  will  always  be  a  home  market  for  the  prod- 
\  of  the  soil,  and  with  the  increase  of  our  population  the  surplus  will  all  be 
led  at  home. 

be  great  stride  in  the  right  direction  made  by  the  passage  of  the  homestead  law 
lid  be  sapplemented  by  this  step.  We  must  do  something  to  satisfy  the  land  hun- 
of  the  people.  It  is  conceded  that  the  most  intelligent,  prosperous,  and  valuable 
:ion  of  our  commnnities  is  the  farmers.  What  the  peasantry  is  to  France,  its 
\%  conservative  and  moral  class,  the  tillers  of  the  soil  are  to  this  nation, 
be  rapid  increase  of  population  at  our  commercial  centers,  composed  largely  of 
^-workers  and  those  wno  are  dependent  upon  the  employment  of  others,  creates 
ass  which,  being  dependent,  will  be  discontented  and  subject  to  the  wind  of  doc- 
00  and  the  appeals  of  doctrinaires,  and  the  stability  of  our  Government  and  the 
aanency  of  oar  institutions  and  the  preservation  of  our  Government  must  rest  in 
fbtare,  as  it  has  in  the  past,  with  the  agricultural  classes  of  the  country.  While 
jfTanches  of  the  industries  have  been  protected  by  Congress  and  guarded  to  the 
ost  by  the  Government,  the  great  farmer  class  of  the  country  have  received  but 
e  aid  compared  to  the  efforts  which  have  been  put  forth  on  behalf  of  the  coni- 
i^ii^  and  mannfactnring  interests  of  the  country. 

be  present  time  is  most  propitious  for  this  undertaking  on  behalf  of  the  Govem- 
it,  and  it  is  but  in  harmony  with  the  generosity  of  the  Government  towards  the 
^le  of  the  Territories.  A  continuation  of  this  policy  would  achieve  grander  re- 
ft and  afford  an  outlet  to  our  rapidly-increasing  numbers,  increase  onr  wealth 
the  prosperity  of  the  coantiy,  and  found  in  the  shadows  of  the  mountains  a  mighty 
»ire,  whose  sons  in  time  of  war  would  defend  their  generous  mother  with  their 
rice,  savingSi  and  blood. 
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ADDmOHAZi  BTAnaCBNT  OF  OBARUM  B.^B0BIUTT. 

[As  ooireBpcHidiDff  MMsretary  i^t  Johnson  Coimijr  Mc  Bnndit  fmpued  tiw  ftAlowinc 
for  tlie  Tenitorial  Board  of  IiiiiDigmtiom  It  wm  mbmitted  to  the.  ocMnmittM  Mid 
onlered  filed:] 

Only  a  few  yean  a|(o  agriooUare  in  Jobnton  County  was  not  oonsiderBd  an  Indns* 
try  worthy  of  oonsideration.  This  wastfaafibot  in  lt»l,  a«  the  following  figures  of 
assessed  valaation  iior  that  year  show : 

Cattle  ib  18«1 :  91,00,668 

Laudsin  1881 ......-.:  34,486 

The  great  distanoe  from  railroads  and  ihe  demand  for  Tegetablos  and  gifain  forbame 
consnniption  ioroed  the  people  to  experiment  with  crops.  The  leanlt  was  startliiiffi 
and  the  sequel  was  that  the  bueineoB  of  farming  bectame  a  leading  industry  within  the 
next  five  vears.  Land  "proved  up  ^  in  Johnson  County  is  assessed  Ibr  taxation  at  a 
value  of  t3per  aore^  iuoludtng  improvements.  It  is  easily  wiorth  an  aToraga  of  %W 
per  aere.  The  following  table  of  values  ftom  tlie  assfssmait  xoU  of  lands  snows  the 
increase  fVx>m  1881  to  18d7  in  farming  lands : 

1881 134,485  II 1885 ^..  9166,098, 

1H88 51,195  H  1886 SS9,(M4 

1««3 66,160  Bl88r 485,490 

1884  .,...., 147,785  11 

The  real  taxable  value  of  this  taxable  land  is  at  least  three  tlnlea  fliis  amoaht,  or 
in  1887  11,456,317,  which  is  $408,649  more  than  the  value/of  the  cattle  in  1881. 

But  oiie-iiitb  of  the  lauds  in  Johnson  County  susceptible  of  irrigation  hate  been 
artificially  watered.  The  total  area  of  irrigable  lands  is  estioiated  at  963,000  acres, 
and  at  an  average  value  of  $10  an  acre  would  be  worth  |£L63Q,^)00. 

The  county  is  in  the  northern  part  of  Wyoming.  Its  elevation  is  only  about  42000 
feet.  Its  streams  are  more  fhSquent  and  available  than  any  other  portion  Of  theTer> 
ritory. 

It  IS  also  one  of  the  best  watered  counties  In  Wyoming,  being  well  supplied  with  . 
innumerable  streams  beading  in  the  Big  Horn  Mountains  and  flowing  generallv  to 
the  northeast  and  northwest.    The  water  along  the  foot-hills  is  clear,  cold,  sparkling, 
and  soft.    The  soil  is  black  and  sandy  loam,  and  appears  to  be  capable  of  producing 
wonderful  crops,  with  irrigation,  of  any  thing  that  is  planted  in  it. 

AGRICULTURAL  PRODUCTS. 

The  agricultural  products  of  the  county  are  wheat,  oats,  barley,  com,  rye,  hay, 
potatoes,  vegetables,  aud  fruits.  The  yields  are  :  Wheat,  20  to  50  bushels  per  acre; 
oats,  *25  to  75  bushels  per  aero  ;  barley,  40  to  75  bushels  per  acre ;  rye,  20  to  40  bushels 
per  acre  ;  potatoes,  200  to  500  bushels  per  acre ;  hay,  native  blue  stem,  1  to  2^  tous 
per  acre  ;  timothy,  2  to  3  tons  per  acre ;  alfalfa  (lucern),  4  to  6  tons  per  acre. 

The  wild  l^uits  are  strawberries,  raspberries,  plums,  choke  cherries,  service  berries, 
wild  currauts,  etc.  Tame  fruits  are  strawberries,  raspberries,  blackberries,  currants, 
crab  apples,  etc.  Strawberries  especially  grow  to  perfection.  Wheat  may  be  sown 
in  March  or  April;  even  that  sown  in  May  fully  matures  three  years  out  of  four.  In 
1887  there  were  approximately  1,729  acres  of  wheat  cultivated,  and  the  total  produc- 
tion was  38,000  bushels,  or  2,2^,000  pounds.  The  wheat  raised  is  classed  as  Al.  This 
cereal  is  being  raised  largely  in  Johnson  County  to  fatten  hogs,  and  even  in  this  way 
is  made  to  yield  a  good  return.  Barley,  if  sown  in  early  April,  can  be  raised  on  valley 
soil  without  irrigation  and  of  the  finest  quality.  Seventy-five  bushels  have  been 
raised  on  an  acre.  The  approximate  number  of  acres  in  cultivation  in  the  season  of 
1H87  was  345,  with  a  total  production  of  25,525  bushels,  or  1,225,200  pounds.  In  1888 
a  much  larger  crop  was  raised. 

The  malt  used  by  the  local  breweries  is  made  from  home-grown  barley  and  is  fnlly 
equal  to  the  eastern  product.  Oats  are  usually  sown  in  April  or  May.  Oats  sown 
June  20  or  25  have  returned  fully  matured  crops  of  50  to  60  bushels  per  acre.  While 
llie  yield  is,  as  usually,  from  25  to  60  bushels  per  acre,  as  high  as  95  and  105  bushels 
have  been  produced.  The  best  crops  of  Johnson  County  in  1887,  according  to  location 
as  to  valleys,  were  :  Powder  River,  37|  bushels  per  acre  on  15  acres ;  Crazy  Woman, 
67  bushelH  per  acre  on  12  acres  ;  Clear  Creek,  65  bushels  per  acre  on  10  acres;  Piney, 
60  bushels  per  acre  on  25  acres ;  on  French  Creek,  75  bushels  on  10  acres ;  on  Rock 
Creek,  70  bushels  on  100  acres.  The  approximate  number  of  acres  in  cultivation  in 
the  year  1887  was  7,861 ;  total  production  234,475  bushels;  or  8,441,130  nonnds.  The 
averafre  weight  of  a  bushel  of  oatB  is  from  38  to  40  pouuds.  Corn  was  the  last  of  the 
cereal  crops  introdnced  in  the  country.    >N\i\\e  not t\i^  tsxq%\>  iK^mTmeratiye  thus  te 
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it  tiaa  been  successfully  grown.  The  Yellow  Denl  com  fnlly  matures  on  our  soil,  and 
larger  fields  are  planted  every  year.  As  this  is  the  home  of  the  solanum  family  of 
plants  the  potato  grows  to  perfection  ;  it  is  nothing  uncommon  to  see  potatoes  weigh- 
ing from  1  to  4  i)oiinds,  dry,  mealy,  and  solid  all  through.  The  average  yield  of  the 
tuber  is  about  li^OO  bushels  per  acre ;  but  under  favorable  conditions  there  have 
been  300,  400,  and,  on  rare  occasions,  600  bushels  per  acre  raised  on  ground  not  ma- 
nured. , 

Cabbage  grows  in  very  large  size  and  the  yield  per  acre  is  simply  enormous. 
Heads  of  25  and  30  pounds  are  common ;  10  to  15  tons  are  often  raised  per  acre.  Cauli- 
flower is  also  easily  grown  owing  to  the  cool  nights  and  the  system  of  irrigation  by 
which  the  plant  can  be  watered  at  just  the  right  time  to  perfect  them  in  growth  and 
development.  Onions  are  an  excellent  crop,  yielding  from  300  to  500  bushels  per 
acre  of  perfect  bulbs.  The  celery  raised  here  is  pronounced  to  be  superior  in  flavor 
to  the  famous  celery  of  Kalamazoo,Mich.  All  other  vegetables,  such  as  beets,  carrots, 
parsnips,  etc.,  grow  to  a  large  size  and  yield  immense  crops.  Melons,  cucumbers, 
tomatoes,  peppers,  egg-plant,  broom-corn,  tobacco,  sorgum-cane,  beans,  and  many 
other  vegetable  productions  are  successfully  grown  in  Johnson  County.  In  1888, 
according  to  thrashers'  figures,  the  oat  and  wheat  crop  of  Johnson  County  and  Sheri- 
dan County  was  400,000  bushels;  estimated  at  350,000  bushels  of  oats  and  50,000 
bushels  of  wheat,  which  would  equal,  oats  12,000,000  pounds  and  wheat  3,000,000 
pounds;  a  total  of  15,000,000  pounds  or  700  car-loads.  The  oat  and  wheat  crops  of 
Johnson  County  alone  will  equal  that  amount  in  18b9.  Johnson  County  can  produce 
equally  as  good  potatoes  as  Greeley,  Colo. 

As  to  the  future:  Ifone-thirdoftheirrigatedlandsof  this  county  were  sown  in  wheat 
at  at  an  average  of  30  bushels  per  acre  it  would  yield  2,340,000  bushels  or  130,400,000 
pounds,  equal  to  7,244  car-loads.  If  ono-third  of  the  area  was  sown  to  alfalfa  it  would 
produce  192,000  tons  annually,  and  would  fatten  58,400  steers,  equal  to  2,900  car-lojids. 
Not  more  than  one-fifth  of  the  lands  of  Johnson  County  susceptible  of  irrigation  have 
been  watered.  The  possibilities  that  may  be  attained  when  development  is  complete 
become  enormous.  Johnson  County  will  soon  have  railroads.  For  its  agricultural 
products  there  is  a  ready  market  in  the  south. 

STATEMENT   OF    H.    B.   FATTEN,    ENGINEER    OF    THE   'WYOMING 

DIVISION,  UNION  FACIFIC  RAIL  VTA  Y. 

In  cases  of  aridity  water  is  obtained  by  sinking  wells,  which,  in  some  cases,  are 
deep  enough  to  be  called  artesian.  Some  wells  supply  large  quantities  and  others 
only  limited.  Difficulty  is  to  find  water  at  all  underground;  or,  when  found,  to  se- 
cure (piality.     Much  that  is  found  is  extremely  poor,  being  strongly  alkaline. 

Eighteen  artesian  wells  have  been  driven,  averaging  907  feet  in  depth.  These  vary 
in  depth  from  300  to  2,300  feet.  They  cost  from  |o  to  $16  ]»er  foot,  according  to  nature 
of  boring,  depth,  and  dilficulties  experienced,  etc.  Average  cost  of  those  driven  is 
|;(),700  per  well,  or  per  foot,  .^7.39. 

Of  those  driven,  a  total  of  eighteen,  nine  are  now  furnishing  fair  to  good  supply 
for  engine  use.    The  other  nine  are  either  poor  in  quality  or  limited  in  quantity. 

Do  not  know  of  any  water  storage  system  in  use  in  this  country. 

Can  fuinish  no  direct  observations  for  precipitation,  etc.,  but  can  refer  you  to 
United  States  Signal  Observatory  at  Cheyenne  and  to  records  of  observations  made 
at  Rawlins  by  Union  Pacific  Railway.  Subterranean  water  supjdy  is  of  not  infre 
quent  occurrence.  The  dry  beds  of  creeks  usually  have  nnderground  How.  The 
direct  ap])ropriation  and  immediate  distribution  of  water  from  flowing  streams  in  sur- 
face ditches  for  irrigation  is  the  common  and  well-nigh  only  method  used. 

Irrigation  enteriirises  are  common.  Large  ditches  are  increasing  in  size  and  num- 
ber. In  Wyoming,  what  are  generally  known  as  the  Sybille  ditch.  Pioneer  Canal 
from  Laramie  River,  and  Bear  River  Canal  are  amongst  the  largest  schemes. 

For  agricultural  purposes  water  is  essential.  There  are  large  tracts  of  land,  of  very 
fertile  soil,  which  are  now  utterly  non-producing.  Water  is  the  lacking  element  to 
the  growth  of  large  crops. 

STATEMENT  OF   LOUIS  BRECHEMIN,  ASSISTANT  SURGEON,  U.  S. 

ARMY,  OF  FO]RT  LARAMIE. 

For  the  eastern  half  of  Wyoming  Territory  it  may  be  stated  that  farming  without 
irrigation  can  not  be  successful  and  can  not  be  made  fairly  remunerative  under  the 
most  favorable  circustances  and  with  the  best  lands.  In  looking  over  this  part  of 
the  Territory  it  is  at  once  evident  that  but  a  small  proportion  of  the  land  can  receive 
by  irrigation  a  sujiply  of  water  snfiicieut  for  its  needs  owing  to  the  fact  that  the 
streams  are  small,  insullioient  in  number  and  capacity,  and  so  situated  that  hardly  a 
hundredth  part  of  tlie  land  can  be  utilize<l.  The  vjilleys  generally  are  wwwcvv*  <^Xsr 
Boil  iu  many  places  sandy)  and  are  surrounded  b^  \i\\\»o\i^«k<i\\«vvift.    \\ivi\\virt\»vEtte- 


536  iR&IGAtlON  AND  RECLAMATrON  OP  ARID  LANDS. 

gate  successfully,  that  is,  to  get  the  water  up  on  these  high  lands,  it  innsthe  brought 
from  a  great  distance  and  necessarily  thcrMtbro  at  great  expense.  In  consequence 
of  this  no  conibinatron  of  small  fanners  can  ntford  to  advance  the  large  amounts  re- 
quired to  construct  these  ditches  and  an  association  of  capitalists  for  this  purpose  is 
imperative. 

In  examining  the  valley  of  the  North  Platte  River,  from  the  hills  to  the  Nebraska 
line,  it  is  seen  that  even  in  this  valley,  watered  by  the  largest  stream  in  the  Territory, 
irrigation  up  to  the  verge  of  the  banks  of  the  river  is  necessary  in  all  instances  in 
order  to  raise  crops.  Occasionally  the  native  grasses  grow  in  spots,  due  to  subirri- 
gation  from  overflow  of  the  river  when  it  is  high. 

In  rare  instances,  on  second  bench  land  where  the  prickly  pear  is  plenty  and  where 
these  are  turned  over  thoroughly  by  the  plow  and  left  to  remain  under  tht^  fallow, 
not  being  dishurbed  by  the  harrow,  there  is  moisture  sufficient  created  by  them  to 
produce  a  medium  crop.  This  is  known  as  the  sod  crop  and  is  always  better  than  the 
second  crop,  nnless  the  land  is  irrigated  the  second  season. 

When  we  take  into  coiiHideration  the  high  winds  so  prevalent  in  this  county,  the 
danger  to  ditches  by  occasional  cloud-bursts,  the  extreme  Hhortness  of  the  season  for 
anything  but  bulbous  vegetation,  &c.,  it  may  be  stated  with  justice  that  the  eastern 
portion  of  Wyoming  is  not  an  agricultural  country. 

These  opinions  are  not  altogether  the  result  of  personal  experience,  but  have  been 
formed  and  strengthened  by  inciuiries  made  of  those  engaged  in  ranching  in  this  sec- 
tion. One  of  my  informants  has  had  twenty-two  years'  experience  and  has  expended 
large  sums  of  money  in  experiments  of  various  kinds  during  that  period. 

STATEMENT  OF  J.  A.  OLMSTED,  CAPTAIN,  NINTH  CAVALRY,  COM- 
MANDING, OF  FORT  "WASHAELIE. 

From  my  experience  in  Texas,  Utah,  Kansas,  New  Mexico,  and  Wyoming  I  be- 
lieve there  is  very  little  if  any  laud  in  the  United  States  that  can  not  be  profitably 
cultivated  if  water  can  be  obtained  to  irrigate.  When  there  is  no  surface  water  to 
be  obtained  wells,  conmion  or  artesian,  will  always  reach  it.  But  the  latter  are  too 
expensive  for  private  individuals  and  will  have  to  be  made  by  the  Genenal  Govern- 
ment. 

STATEMENT  OF  A.  H.  JACKSON,  CAPTAIN,  SEVENTH  INFANTRY, 

U.  S.  ARMY,  OF  FORT  ^WASBLAKIE. 

Information  upon  the  subject  of  icclaiming  wiiato  lauds  by  irrigation,  derived  from 
actual  experiment  and  observation,  extends  little  beyond  the  primitive  cultivation 
of  sago-brusli  lands  employed  by  troops  in  the  Northwest  and  rancho  people  in  their 
vicinity. 

Land  of  this  character  will  iisnally  produce  good  crops  of  grain  and  vegetables, 
with  little  expenditure  of  labor  after  that,  of  constructing  the  system  of  ditches  for 
its  irrigation. 

In  the  selection  of  land,  its  adaptability  to  artificial  irrigation  is,  of  course,  the 
first  consideration.  Sage-brush  will  soon  disapj)ear  in  the  process  of  irrigation  alone, 
which  also  serves  in  a  large  degree  to  relieve  the  soil  from  alkali  deposit,  provided 
there  bo  a  sufficient  incline  to  carry  it  off. 

A  settler  will  do  wisely,  however,  in  avoiding  land  of  the  latter  description  alto- 
gether. 

I  have  no  practical  knowledge  of  the  larger  systems  of  irrigation  sometimes  car- 
ried out  in  the  Northwest  at  great  exi)enso  and  necessary  in  reclaiming  the  arid 
plains  of  the  Southwest. 

STATEMENT  OF  VTILLIAM  QUINTON,  CAPTAIN,  U.  S.  ARMY,  FORT 

VTASHAKIE. 

Can  only  give  the  result  of  observation  from  the  management  of  company  gardens 
in  Montana  and  Wyoming.     The  result  of  sucih  observation  is — 

(1)  No  one  single  thing  can  bo  raised  in  the  Territories  referred  to  without  irri- 
gation. 

(2). The  poll  is  very  rich,  and  although  the  growing  season  is  rather  shorter  than 
the  east,  everything  can  bo  raised  by  means  of  irrigation. 

{'.\)  Ditches  ought  to  be  of  snllicieut  depth  to  prevent  the  overflow  of  the  soil  in- 
tended to  be  irrigated — as  the  presence  in  the  soil  of  large  deposits  of  alkaline  salts 
eansca,  from  the  action  of  the  sun,  over-hardening  of  the  soil  if  overflowed.  However, 
feeding  the  soil  with  a  liberal  supply  of  stable  compost,  coupled  with  frequent  irri- 
gation, will  in  the  course  of  a  few  years' cultivation  remove  these  salts. 


WESTERN  NEBRASKA  DIVISION. 

OaALALLA,  Nebr.,  September  \%  1889. 

The  committee  met  pursuant  to  call  of  the  cbairman. 
Present:  Mr.  Stewart,  (chairman),  also  Director  Powell. 

STATEMENT  OF  ALFRED  HOLLINGSWORTH,  OF  OGALALLA. 

The  Chairman.  What  is  your  occupation  % 

Mr.  HoLLiNGSWORTH.  I  am  a  physician  and  am  engaged  in  farming. 

The  Chairman.  How  long  have  you  resided  here. 

Mr.  HOLLINGSWORTH.  Since  the  spring  of  1885. 

The  Chairman.  What  do  you  say  as  to  the  sufficiency  of  the  rain-fall 
to  produce  regular  crops  here  ? 

Mr.  HoLLiGSWORTH.  My  experience  has  demonstrated  to  me  that  it 
is  entirely  insufficient. 

The  Chairman.  You  do  occasionally  raise  crops  here  I  suppose  ? 

Mr.  HOLLINGSWORTH.  In  certain  localities,  where  local  showers  hap- 
l)en  to  come  at  the  right  time.  But  taking  the  amount  of  acres  the 
country  over  in  these  parts,  the  crop  is  very  light. 

The  Chairman.  Can  you  mature  all  sorts  of  crops  here  ? 

Mr.  HOLLINGSWORTH.  As  a  usual  thing  the  crop  dries  out  and  burns 
up  for  want  of  moisture  before  it  comes  to  maturity. 

The  Chairman.  Are  you  familiar  with  the  State  farther  east  *? 

Mr.  HOLLINGSWORTH.  I  have  seen  people  from  the  extreme  eastern 
part  of  the  State.  I  have  traveled  about  a  good  deal  by  private  con- 
veyance and  have  always  made  inquiry  about  the  crops. 

The  Chairman.  How  far  east  of  here  does  this  deficiency  of  rain-fall 
interfere  with  the  regular  production  of  crops. 

Mr.  HOLLINGSWORTH.  I  would  place  it  about  100  miles  east  of  here. 

The  Chairman.  And  they  sometimes  have  failures  east  even  of  that  f 

Mr.  HOLLINGSWORTH.  Ycs,  two  years  ago  they  did  have. 

The  Chairman.  Have  any  measures  been  taken  here  to  increase  the 
moisture  by  irrigation  or  by  the  artificial  storage  of  water  % 

Mr.  HOLLINGSWORTH.  There  is  an  effort  being  made  at  the  present 
time  to  do  that. 

The  Chairman.  Is  there  any  land  under  irrigation  here  ? 

Mr.  HOLLINGSWORTH.  No,  not  in  this  county.  There  is  irrigation 
in  the  western  part  of  Lincoln  Count^^,  the  adjoining  county  on  the  east, 
on  the  Platte  Valley. 

The  Chairman.  Where  do  they  get  their  water  from  f 

Mr.  HOLLINGSWORTH.  From  the  North  Platte  River. 

Tlie  Chairman.  How  far  is  it  from  here  to  the  North  Platte  ? 

Mr.  HOLLINGSWORTH.  Six  miles  straight  north. 

The  Chairman.  Is  there  any  irrigation  on  the  North  Platte  oppoait,^ 
here  f 

Mr.  HOLLINGSWORTH.  No. 
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•x.',..    The  OHAiBKAir.  Forwent  of  heiet 

^^;  '      Mr.  HoiiLiNOfiWOBTH.  I  fhfnk  not    There  is  none  iHiat  t  hnovr  of. 

'i..    .  The  OHATRHf  Ay.  Did  yon  ever  live  in  an  irrigated.  C!6antry  t 

^'i.    ;  ,  Mr.  HoLLiNGBWOBTH.  'So ;  bat  I  have  been  investigating  tihe  w^tei 

A  !  Mpply  for  irrigating  porpoaee  for  the  laet  six  weeks  or  two  months. 

^'i^.  '  The  Chaibman.  Yon  have  seen  no  storage  of  water,  or  any  irrigated 

1/ '   eonnt^  yoniself t 

[i^.v-     Mr.  HoLLiwaswoBTH.  Ko. 

i;..-       The  Ohatbmaw.  How  have  yon  investigated  the  qnestion  of  watev 

^v-    sapplyt 

1-; .       Mr.  HoLLiNOSWOBTH.  We  have  been  working  np  an  irrigation  scheme 
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for  the  Sonth  Platte  Biver  here  abont  twenty-five  miles. 

The  Chairman.  Is  yonr  engineer  here  t 
-   Mr.  HoLLiNOSWOBTH.  Yes. 

8TATEMBHT  OF  L  B.  HZOB%  OF  LZVteXJT. 

.  The  Ohaibhaiv.  What  is  yoar  ooonpation  t 

iDr.  HiOKS.  I  am  professor  of  geology  in  the  Nebralska  State  Univer- 
«ity. 

The  Ghaibhan.  I  pr^ame  yon  are  pretty  fomiUar  witb  the  State, 
and  have  given  some  attention  to  the  subject  of  irrigation.  We  shall 
be  glad  to  hear  any  statement  on  that  salrject  which  may  be  of  nse  to 
nsih  onr  inqoiry. 

Mr.  HiOEB.  I  have  given  attention  to  the  subject  of  irrigation  ever 
since  I  came  to  reside  in  ^N'ebraska.  I  have  felt  dk  deep  interest  in  it, 
and  have  had  and  now  have  a  very  strong  conviction  of  its .  necessity 
.and  importance^ 

There  are  certain  things  that  I  had  prepared  to  say  at  Oheyenne^ 
which  I  will  say  here,  though  I  will  not  now  say  all  that  I  intended  to 
say  there,  because  that  place  would  have  been  appropriate  for  certain 
things  which  it  is  not  necessary  to  say  now.  To  a  certain  extent,  how- 
ever, the  scope  and  direction  of  my  remarks  will  be  influenced  by  the 
fact  that  I  prepared  to  speak  at  Cheyenne. 

I  have  prepared  hastily  a  map,  which  may  be  marked  "  Hicks,  A.'' 
All  that  1  did  had  to  be  done  hastily  because  I  had  very  short  notice. 
I  prepared  this  map  as  exhibiting  the  Platte  Biver  and  its  tributaries, 
as  the  main  feature  of  the  map,  although  it  includes  the  whole  of  the 
State  of  Nebraska.  The  State  boundaries  are  indicated  by  dotted 
lines  to  a  portion  of  Kansas,  a  portion  of  Colorado,  and  a  portion  of 
Wyoming.  The  political  divisions  are  not  conspicuous  upon  the  map 
and  I  did  not  intend  to  make  them  so. 

The  Chairman.  You  regard  political  and  State  lines  as  having  noth- 
ing to  do  with  irrigation  f 

Mr.  Hicks.  That  is  the  point  I  wished  to  make  by  exhibiting  this 
map  of  the  State.  Political  boundaries  should  be  non-existent  so  far 
as  irrigation  is  concerned.  I  do  not  think  I  need  to  dwell  upon  that 
after  simply  stating  it  and  calling  attention  to  the  physical  features  of 
this  region,  which  emphasize  the  fact  that  State  boundaries  ought  not 
to  be  considered  as  having  anything  to  do  with  the  question  of  where 
the  water  is  to  go  or  where  it  is  to  come  from.  We  ought  to  consider  a 
certain  region  (without  regard  to  State  boundaries)  in  its  physical  as- 
pect as  a  hydrographic  unit. 

The  Platte  River  is  a  remarkable  stream  in  many  respects.  It  is  one 
of  the  large  rivers  of  the  woiVd,  coneid^ted  with  respect  to  its  length. 
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The  South  Platte  rises  in  the  southern  part  of  the  Kocky  Mountains, 
and  the  North  Platte  in  the  northern  part.  Each  of  those  branches  oi 
the  Platte  is  an  important  and  valuable  stream  for  irrigation.  Not  only 
so,  but  the  numerous  tributaries  of  the  North  Platte  and  the  numerous 
tributariesrof  the  South  Platte  are  all  valuable  streams  tor  irrigation. 

I  do  not  propose  to  speak  at  any  length  of  the  South  Phitte.  We 
have  a  great  Interest  in  the  South  Platte,  and  the  people  of  Ogalalla 
are  particularly  interested  in  it,  but  I  propose  to  speak  more  particu- 
larly of  the  North  Platte,  because  I  think  there  is  more  value  and  more 
hope  for  Nebraska  in  the  North  Platte  than  in  the  South  Platte.  The 
State  of  Colorado  includes  a  large  portion  of  the  South  Platte.  There 
are  about  80  miles  of  the  South  Platte  in  Nebraska.  I  hope  the  com- 
mittee will  take  a  ride  across  the  South  Platte,  and  see  it  for  themselves. 

The  Chairman.  You  may  explain  the  condition  and  capacity  of  that 
stream. 

Mr.  HiOKS.  I  have  not  proposed  to  say  very  much  about  the  South 
Platte,  as  it  would  take  me  some  time  to  say  about  it  all  that  I  should 
like.  I  should  like  to  say  why  I  believe  that  in  the  long  run  the  use  of 
the  waters  of  the  South  Platte  is  going  to  benefit  the  people  along  here, 
because  it  will  fill  up,  soak  up,  the  lands  in  Colorado  so  that  the 
lands  themselves  will  become  a  great  reservoir  to  gradually  and  con- 
stantly yield  waters  to  fill  the  Platte  along  here  and  all  the  way  down 
to  its  confluence  with  the  North  Platte  and  ultimately  be  beneficial. 
That,  however,  would  take  a  long  time.  It  will  be  hastened  by  the 
measures  now  being  prosecuted  under  the  authority  of  the  General 
Government  by  the  TJ.  S.  Geological  Survey  under  the  direction  of  Ma- 
lor  Powell. 

The  taking  out  of  the  surface  waters — the  flowing  waters — hi  the 
streams  during  irrigation  season  has  deprived  the  people  here  on  the 
South  Platte  of  water,  and  has  been  an  injury  to  them  by  taking  the 
water  which  otherwise  would  flow  through  the  South  Platte.  The  ben- 
eficial result  which  is  ultimately  going  to  come  from  irrigation  in  Colo- 
rado will  be  hastened  by  this  irrigation  survey  and  by  the  construction 
of  hydraulic  works  in  the  places  which  will  be  indicated  by  the  survey. 
I  understand  that  the  survey  conducted  by  Major  Powell  is  not  to  con- 
struct anything  but  to  indicate  the  places  where  reservoirs  for  the  stor- 
age of  storm  waters  may  be  advantageously  i)laced,  and  how  much  it 
will  cost  to  build  the  dams  and  make  the  reservoirs.  I  understand  the 
intention  is  to  furnish  information  so  that  individuals  or  companies 
may  do  the  work. 

The  North  Platte  is  a  stream  which  has  not  yet  been  used  up  by  ir- 
rigation in  Wyoming  as  the  South  Platte  has  been  in  Colorado.  The  North 
Platte  is  a  larger  stream  than  the  South  Platte.  It  possesses  many 
great  advantages  for  irrigation.  The  whole  PlatteKiver  in  fact  ])re8ents 
great  advantages  for  irrigation ;  in  one  respect  greater  I  think  than 
any  river  of  the  same  size  in  the  world,  namely  its  high  gradient.  For 
the  size  of  the  Platte  lliver  it  is  slow,  the  amount  of  tall  in  it  is  very  re- 
markable. From  Fort  Steele  away  up  in  Wyoming — not  at  the  head  of 
the  North  Platte,  but  within  150  miles  of  the  source  of  it — down  to  the 
mouth,  the  average  fall  for  the  whole  distance  is  over  7  feet  to  the 
mile.  If  you  carr^-  the  measurement  up  to  the  very  sources  of  the 
Platte,  of  course  it  would  be  much  greater,  because  the  upper  waters 
have  a  steep  slope.  The  slope  in  different  parts  of  the  river  vary  a 
great  deal,  but  it  may  be  of  interest  to  you  to  hear  the  details  of  the 
gradient  of  the  Platte  in  different  portions  of  it. 


i^^mO       ittAxdnioir  AMD  mso]:«AikA«ioH  o*  AMW  JiiiMDcj.  '  •  -^''^ r^  " 

i^/;\       -  - '     ■      ■■■■■■.■■   ■■"  •';■■■  ■-■ 

t^j^;.  ^yom  Fort  Steele  to  the  Wyoming  line  the  aveirtige  gradient  iv&O 
yt^  per  mile ;  ftom  the  Wyoming  line  to  the  town  of  JMorth  Plaitte  it  in 
t^:^jAieet  pw  mQe.  I  do  not  think  yon  oan  find  any  other  river  of  that 
^;;nie  which  has  bo  high  a  gradient  as  the  North  Platte  fior  so  long  a  dis* 
;;:^llsftiBe. .  That  is  certainly  a  rery  high  gradient  and,  yon  know  veiy  well  • 
i,^  ithat  that  means  in  respect  to  its  valne  for  irrigation.  If  a  stream  has 
'^^fjBtf  low  gradient  and  yon  take  a  ditch  from  it  yon  have  to  go  a  long 
^:l;aliitftAce  Wore  yon  oan  get  the  water  in.  From  N^orth  Platte  to  £car- 
V  Iki^'the  grade  is  mnch  less,  being  only  &G  feet  per  mile  and  ftom  Kearney 
f^]^  Fremont,  singnlair  to  'say,  the  grade  is  higher  than  it  is  from  North 
1^  ^latte  to  Kearney,  being  6  feet.  The  average  for  the  whole  distance 
fMik  North  Platte  to  Fremont  is  6.8  feet. 

^  Qnb^fe  are  many  characteristics  of  this  stream  tad  of  the  eon  o  try 
Hi^.mlob  it  waters  which  I  should  like  to  point  out  in  detail,  bnt  I  think 
^I  uave  said  enough  to  indicate  what  admirable  provision  nature  has 
^vl'ifDftde  fbr  fnmishing  water  to  a  very  large  piece  of  country,  and  it  only 
i^;^;WBfbds  the  guiding  hand  of  man  to  pour  out  its  beneficent  results  on 
these  plains  to  produce  values  in  agriculture  which  can  be  expressed 
Mily  by  millions  of  dollars. 

' '  1  shall  return  now  for  a  moment  to  the  subject  of  this  map  to  illus- 
^^  trate  the  physical  features  of  the  Platte* 

p^' .  l7he  Ohatrkan,  I  should  like  you  to  state  what  the  topography  of . 
^:*'the  country  is  on  each  side  of  the  river. 

i^ :  *  Mr.  Hicks.  I  had  intended  to  speak  of  tliat  but  do  not  want  to  make 
I'...  my  remlEirks  too  long.  If  I  speak  of  the  lay  of  the  land  I  shall  be  get- 
^'jihg  at  that  important  point  with  respect  to  a  very  large  section  of 
r^wraska,  and  therefore  it  Is  perhaps  as  pertinent  here  as  to.  speak  of 
^pit  in  detail  with  regard  to  other  streams. 

y-i    The  Ohaibman.  I  should  like,  if  you  are  familiar  with  tliat  stream, 
'  to  have  yon  state  the  elevations,  and  the  opportunity  for  getting  at  the 
water  also  the  extent  of  land  that  could  be  covered  by  it,  commencinsf 
with  the  point  at  which  you  begin  with  the  fall  or  grade  of  the  river. 

Mr.  HiGKS.  With  regard  to  that  part  of  the  river  that  is  in  the  Terri- 
tory of  Wyoming  you  have  had  the  facts  from  the  engineer  of  that 
Territory,  Mr.  Mead. 

The  Chaibman.  That  was  as  to  the  deep  channel,  but  you  commence 
where  the  channel  is  low. 

Mr.  Hicks.  In  the  upper,  or  Wyoming,  portion  of  the  Platte  a  great 
deal  of  it  flows  through  caiions,  so  that  the  taking  out  of  the  water 
would  be  difficult,  but  near  the  place  where  it  crosses  the  west  line  of 
N^ebraska  (the  Nebraska- Wyoming  line)  it  comes  out  from  the  caiions 
and  flows  through  a  comparatively  level  countr;)?  j  in  some  places  high 
banks  on  one  side  or  the  other,  and  on  the  whole,  its  valley  is  deep. 
The  hills,  when  you  get  back  to  the  crest,  are  high  all  along,  but  the 
slope  is  gradual,  especially  on  the  north  side.  It  is  no  longer  a  caiion 
at  that  point,  and  therefore  it  can  be  taken  out  for  irrigation  in  western 
Nebraska  and  to  some  extent  in  Wyoming,  on  the  north  side.  On  the 
south  side  there  are  bluffs  all  around  here. 
The  Chairman.  How  far  ! 

Mr.  Hicks.  To  a  distance  of  30, 40,  or  perhaps  50  miles  from  the  Ne- 
braska line. 

The  Chairman.  About  midway  between  Platte  and  the  Wyoming 
linef 

Mr.  Hicks.  Yes ;  between  North  Platte  and  the  Wyoming  line  the 

water  can  be  taken  out  on  the  north  side.    There  is  one  point  to  which. 

/  wish  to  call  attention,  which  in  the  end  may  be  a  point  of  very  great 
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importance,  althoai^h  it  will  probably  involve  engineering  operations 
and  an  expenditure  of  money  on  a  very  large  scale. 

Speaking  of  the  facility  of  taking  out  the  Platte,  there  are  two  theo- 
ries of  it.  The  question  is  whether  it  is  easier  to  take  it  out  in  short 
ditches  to  water  the  lands  that  lie  at  a  moderate  elevation  above  the 
stream,  or  whether  to  take  it  out  and  carry  its  waters  upon  the  high 
plateaus,  upon  the  divides  or  table  lands.  If  you  take  it  out  in  the  lat- 
ter aspects,  if  it  is  proposed  to  carry  the  Platte  upon  the  table-lands 
north  of  the  Platte,  you  have  to  contemplate  engineering  operations 
upon  a  large  scale — I  will  not  say  upon  a  vast  scale,  because  in  India 
they  take  out  ditches  as  long  as  500,  600,  or  700  miles.  To  take  out  the 
waters  of  the  Platte  and  spread  them  upoy  the  table  lands-would  re- 
quire a  ditch  at  least  150  miles  in  length,  which  is  a  great  undertaking* 
and  would  involve  the  expenditure  of  large  sums  of  money,  and  it  could 
only  be  done  by  a  great  corporation,  or  by  national  or  State  authority. 

The  Chairman.  State  which  would  be  the  most  economical  way  in 
the  end,  per  acre. 

Mr.  Hicks.  To  carry  it  out  on  the  table-lands,  or  to  use  it  in  the  val- 
ley? 

The  Chairman.  Yes ;  which  would  be  the  most  economical,  taking 
into  account  the  quantity  of  land  that  would  be  benefited  I 

Mr.  Hicks.  My  conviction  on  that  point  is  that  the  proper  thing  to 
do  is  take  it  out  on  the  table-land. 

The  Chairman.*  Where  would  you  take  it  out! 

Mr.  Hicks.  I  would  go  as  far  as  the  mouth  of  the  caiion  in  Wyo- 
ming— the  North  Platte  caiion,  west  of  the  Nebraska  line. 

The  Chairman.  If  you  had  a  ditch  running  out  on  the  north  side, 
explain  where  it  would  run? 

Mr.  Hicks.  There  is  a  vast  body  of  table-lands  between  the  Niobrara 
and  the  North  Platte. 

The  Chairman.  That  river  runs  nearly  parallel  to  that  north  line  we 
call  the  Niobrara  f 

Mr.  Hicks.  Yes. 

The  Chairman.  What  is  the  average  distance  between  the  Niobrara 
and  the  North  Platte,  at  about  the  one  hundredth  meridian  f 

Mr.  Hicks.  About  100  miles. 

The  Chairman.  What  length  of  ditch  would  it  take  to  run  it  out  at 
the  mouth  of  the  caiion  and  run  it  to  the  meridian  f 

Mr.  Hicks.  That  would  be  well  on  to  200  miles. 

The  Chairman.  And  if  you  went  down  to  the  ninety -eighth  meridian 
you  would  have  something  further  to  go? 

Mr.  Hicks.  About,  probably,  320  miles. 

The  Chairman.  What  is  the  character  of  the  soil  on  that  plateau  ? 

Mr.  Hicks.  It  is  excellent.  It  is  of  the  character  which  generally 
prevails  upon  the  table-lands  and  in  all  this  belt  of  country.  The  table- 
lands have  a  soil  which  is  very  rich  in  all  the  elements  of  fertility  and 
has  a  subsoil  coml)act  enough  to  hold  the  water  without  being  hard 
pan  to  prevent  the  water  from  entering  it  and  being  retained  by  it.  It 
has  the  necessary  porosity  to  have  that  quality  to  a  useful  extent,  with- 
out having  it  to  such  an  extent  as  to  waste  water.  Therefore  in  every 
respect  the  table-lands  are  excellent  for  containing  water  and  for  its 
application  to  irrigation. 

The  Chairman.  And  for  retaining  water  in  the  ditch  f 

Mr.  Hicks.  Yes. 

The  Chairman.  They  are  better  for  retaining  water  in  the  ditch  tUw 
(he  pravelly  bottoms  t 
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Mr.  HiCKS.  Yes. 

The  Chairman.  It  would  be  an  economical  use  of  water  to  take  it  out 
there  ? 

Mr.  IIiCKS.  Yes. 

The  Chairman.  What  do  you  say  as  to  the  quantity  of  water  iu  the 
North  Platte  to  supply  such  a  ditch? 

Mr.  UiCKS.  1  have  never  gauged  the  North  Platte,  and  can  not  speak 
with  any  positi veness  as  to  that.  Major  Powell  could  inform  you  better 
thiui  1  Clin  on  that  subject. 

The  Chairman.  Have  you  ever  seen  the  North  Platte  in  flood  time! 

Mr.  lliCKS.  Yes. 

The  Chairman.  Is  it  a  large  stream,  then  f 

Mr.  Hicks.  It  is  an  immense  stream. 

The  Chairman.  What  would  be  the  opportunity  of  storing  the  water 
to  supply  such  a  ditch  f 

JMr.  HiOKS.  There  are  good  places  for  storage  basins  to  contain  the 
flood  water. 

The  Chairman.  Suppose  you  have  it  on  the  summit  of  a  ridge, 
would  you  be  able  to  make  reservoirs  to  catch  the  water  in  flood  time 
as  you  followed  the  Niobrara  on  one  side  and  the  Platte  on  the 
other  ! 

Mr.  Hicks.  Yes ;  there  are  such  places. 

The  Chairman.  So  that  you  could  enlarge  the  quantity  f 

Mr.  Hicks.  You  could  enlarge  the  quantity  by  retaining  the  waters 
that  fell  along  the  course  of  the  ditch. 

The  Chairman.  What  do  you  say  of  the  flood  waters  w^ith  which 
you  could  augment  the  stream  between  the  Niobrara  and  the  Platte! 
Do  the  rains  fall  there  to  a  considerable  extent  f 

Mr.  Hicks.  The  rain-fall  has  never  been  carefully  investigated  iu 
that  region.  The  stations  for  the  investigation  of  rain-fall  are  none  of 
them  so  situated  a's  to  do  that,  and  it  is  impossible  to  say  with  posi- 
ti venoss  what  the  rain  fall  is,  but  I  am  safe  in  declaring  that  it  is  cer- 
tainly 15  inches  or  over.  With  that  amount  of  rain -fall  you  can  form 
an  idea  of  tht»,  amount  of  the  flood  waters  which  might  be  saved. 

The  Chairman.  What  is  the  character  of  the  surface — has  it  got 
basins  and  ravines  and  unevenness  enough  to  find  storage  places  or 
places  to  catch  water  ^ 

j\Ir.  UiCKS.  The  topography  is  extremely  favorable  for  storage.  I 
might  perhaps  qualify  that  word  "  extremely."  It  is  favorable.  It  is 
certainly  as  favorable  as  the  average  conditions  over  the  county,  if  not 
more  so. 

The  Chairman.  I  observe  by  that  map  that  between  the  two  rivers 
you  have  other  streams  marked. 

Mr.  Hicks.  Yes.  Thovse  are  the  Loup  rivers  and  their  tributaries-- 
the  whole  being  tribntary  to  the  Platte. 

The  Chairman.  Have  you  got  on  the  map  all  the  rivers  and  ravines 
that  are  between  those  rivers  ? 

Mr.  Hicks.  No.  This  map  was  hastily  constructed  to  bring  out  cer- 
tain points  especially  the  point  that  State  lines  ought  not  to  come  into 
account.  There  are  many  streams  that  are  not  on  the  map.  I  have 
not  put  in  any  tributaries  of  the  Niobrara  Eiver. 

The  Chairman.  Independently  of  taking  the  water  from  the  Platte, 
which  of  course  must  ultimately  be  done  (that  would  be  a  great  enter- 
prise), what  are  the  opportunities  for  storing  the  storm  water,  to  begin 
with  1f 

Mr.  Hicks.  Ho  you  mean  oyer  the  surface  generally  ? 
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The  Chairman.  Over  the  surface  generally. 

Mr.  HiQKS.  In  my  belief  the  opportunities  are  good. 

Director  Powell.  Will  you  please  state  a  little  more  fully  the  ad- 
vantage of  taking  the  North  Platte  out  upon  the  divide  between  the 
Niobrara  and  the  Platte  itself — the  advantage  of  taking  it  out  upon  a 
high  line  to  the  region  between  that  high  line  and  the  Platte  itself? 

Mr.  J.  J.  MclNTOSH  (of  Sidney,  Nebr.).  I  would  suggest  that  the 
examination  be  confined  to  the  country  west  of  the  one  liundredth  nie- 
ridinn,  as  east  of  that  line  it  is  not  claimed  that  it  is  necessary  to  have 
irrigation. 

The  Chairman.  I  think  that  irrigation  is  not  confined  to  that  me- 
ridian any  more  than  it  is  to  State  lines.*   Let  us  have  the  facts. 

Mr.  Hicks.  I  am  going  to  answer  the  question,  but  1  wish  to  get  at  it 
by  a  circuit.  The  proposition  1  have  made  about  taking  out  the  !North 
Platte  may  seem  to  be  a  rather  startling  proposition  because  of  its  mag- . 
nitude,  but  if  it  can  be  shown  that  there  are  certain  great  advantages 
that  can  not  be  secured  in  any  other  way,  then  we  will  contemplate 
that  proposition. 

In  answer  to  a  suggestion  of  Major  Powell's,  I  will  bring  out  one  of 
the  things  which  constitutes  a  great  argument  for  attempting  work  on 
a  large  scale  like  that.  It  is  that  by  taking  out  these  waters  upon  the 
high  divide  here  you  have  them  at  an  elevation  above  the  stream,  and 
with  a  slope  between  the  main  ditch  and  the  stream,  which  includes  a 
vast  body  of  land — land  that  .is  well  suited  for  irrigation,  almost  every 
acre  of  it,  and  which  lies  upon  this  slope  between  that  main  ditch  and 
the  Platte  in  such  a  way  as  that  when  you  have  used  the  water  up  here 
next  to  the  ditch,  upon  the  highest  part  of  that  divide,  and  irrigated 
your  fields  there,  the  same  water  will  come  on  down  and  irrigate  the 
fields  which  lie  a  little  lower,  nearer  the  Platte.  Then,  after  irrigating 
those  fields  you  take  it  again  and  irrigate  other  fields,  and  so  on,  using 
the  water  ot  that  main  ditch  over  and  over  again.  That  is  one  of  the 
great  advantages  of  attempting  things  on  a  large  scale. 

The  Chairman.  If  you  had  the  ditch,  need  it  necessarily  be  on  a 
very  large  scale  to  irrigate  some  lands'? 

Mr.  HicKkS.  No. 

The  Chairman.  And  as  you  extended  it  along  here  you  would  cover 
a  great  deal  ot  land  with  every  mile,  would  you  not? 

Mr.  Hicks.  Yes. 

The  Chairman.  The  work  done  would  be  a  great  deal  larger  as  you 
went  along.  When  you  irrigated  this  land  along  the  ditch  and  filled 
it  with  water,  would  not  that  filling  of  water  work  along  down  and  fill 
the  land  towards  the  river,  saving  the  water  all  the  time? 

Mr.  JiiCKS.  Yes. 

The  Chairman.  And  go  of  itself  down  towards  the  river! 

Mr.  Hicks.  Yes. 

The  Chairman.  And  if  you  were  up  here  on  the  high  divides  could 
you  not  start  your  ditches  and  make  reservoirs  below  it,  to  save  your 
surplus  water  and  do  a  good  deal  more  work  with  it  than  if  you  took  it 
out  on  the  low  beds ;  would  it  not  get  right  back  into  the  river  there  f 

Mr.  Hicks.  Yes,  and  there  are  other  reasons  why  it  is  not  so  good. 
I  may  introduce  some  qualifications  here.  Job  said,  "Oh  *  *  * 
that  mine  adversary  had  written  a  book."  I  wrote  a  pamphlet  about 
this  subject  once.  1  contemplated  taking  out  the  North  Platte  and  am 
in  a  measure  going  back  on  my  record. 

The  Chairman.  Are  you  i'amiliar  with  the  facts  as  to  how  far  east 
the  water  would  be  useful  if  that  ditct  wa>8  e^tewA,'^v3L%    V  '^xsv.  x^^jN^^^^^t 
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tin^  it  at  the  bare  point  of  necessity  where  you  could  eke  out  life  on 
that  laud,  but  how  far  would  it  be  useful  to  extend  that  ditch  ? 

Mr.  tJiGKS.  If  I  should  answer  that  question  just  as  it  lies  in  my 
mind  I  should  take  it  out  clear  to  the  Missouri  Biver.  I  maintain  that 
the  use  of  water  in  irrigation  would  be  advantageous  on  account  of  its 
increasing  the  yield  and  making  the  yield  certain,  giving  you  the  oppor- 
tunity to  put  the  water  on  the  land  just  when  it  need^  it,  instead  of 
waiting  for  the  clouds  to  pour  it  on.  They  do  not  always  bring  it  when 
it  is  needed.  Therefore,  on  account  of  the  certainty  of  the  results  and 
of  the  increased  yield  of  the  fields,  I  say  that  water  for  irrigation  could 
be  profitably  used  all  over  the  State  of  Nebraska,  but  I  do  not  believe 
you  intended  the  question  exactly  in  that  sense. 

The  Chairman.  I  wanted  to  know  fully  where  it  would  be  useful. 

Mr.  Hicks.  I  will  answer  it  now  in  another  way :  "  What  is  the  east- 
ern limit  of  the  arid  region  ! '' 

The  Chairman.  What  I  want  to  know  is  where  the  division  line  is, 
if  there  be  one,  between  poverty  and  comfort,  without  irrigation  f 

Mr.  Hicks.  I  would  rather  answer  it  in  the  form  in  which  I  put  it, 
"  What  is  the  eastern  limit  of  the  arid  region!"  My  conviction  is  that 
so  far  as  you  can  define  the  eastern  limit  of  the  arid  region  by  mathe- 
matical lines  the  boundary  is  the  one  hundredth  meridian. 

The  Chairman.  In  Nebraska  ! 

Mr.  Hicks.  Yes,  in  Nebraska.  I  would  limit  it  a  little  more  yet.  I 
would  say  in  central  Nebraska.  In  central  Nebraska  the  one  hundredth 
meridian  is  the  limit.  For  instance,  in  Custer  County  the  one  huu- 
dredth  meridian  runs  right  through  the  western  part  of  that  county. 
Good  crops  can  be  raised  in  central  Nebraska  up  to  the  one  hundredth 
meridian,  and  very  fair  crops  in  some  districts  even  west  of  the  merid- 
ian. Custer  County  is  crossed  by  the  one  hundredth  meridian,  cuttmg 
off"  about  two  tiers  of  townships  from  the  west  line. 

The  Chairman.  To  what  meridian  does  Custer  County  extend  east- 
ward 1 

Mr.  Hicks.  It  extends  east  to  about  99°  30',  and  that  county  which 
lies  there  mainly  between  the  ninety-ninth  and  the  one  hundredth  me- 
ridian extending  over  west  of  the  one  hundredth  meridian  took  the  first 
premium  for  county  exhibits  at  the  State  Pair  of  Nebraska  which  hiis 
just  closed. 

The  Chairman.  Do  you  know  where  those  exhibits  were  obtained; 
in  what  portion  of  the  county  *? 

Mr.  Hicks.  Somebody  here  will  be  better  able  to  give  you  that  in- 
formation, but  I  will  say  that  in  regard  to  the  character  of  Custer 
Count3^  it  is  in  the  Loup  Eiver  country.  Several  Loup  rivers  pass 
through  it,  and  along  those  rivers  the  bottom-lands  genei-ally  are  sandy 
and  poor.  The  good  land  is  on  the  divides  between  the  rivers.  These 
divides  or  table-lands  between  the  rivers  occupy  by  far  the  greater  iwr- 
tion  of  the  county.  It  was  on  these  divides  that  the  crops  were  raised 
that  took  first  premium  and  therefore  upon  land  which  is  the  prevailing' 
and  characteristic  land  of  Custer  County  and  not  upon  select  patcbes 
of  remarkable  fertility,  or  upon  land  any  more  fertile  than  the  rest  of 
the  county.  So  that  it  is  not  like  the  case  of  crops  raised  in  some 
particular  portio  n  of  the  county  which  was  a  great  deal  more  iertile 
than  the  rest. 

The  Chairman.  Do  you  know  whether  that  county  has  had  uniform 
crops  for  a  series  of  years? 

Mr.  Hicks.  Custer  County  is  new  -,  the  oldest  lands  in  that  county 
(those  that  have  been  plowed  the  longest)  have  probi^bly  wot  hmi 
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plowed  more  than  five  years,  and  during  that  time  the  yield  has  been 
uniformly  good.  The  first  plowing  of  those  lands  does  not  yield  the 
best  croi)S  as  it  does  in  other  parts  of  the  country. 

The  Chairman.  Are  you  familiar  with  Brown  County  ?  If  so,  what 
can  you  say  as  to  the  land  there  f 

Mr.  Hicks.  The  land  in  Brown  County  is  hot  very  good. 

The  Chairman.  How  is  it  situated  as  to  rain  fall ! 

Mr.  Hicks.  The  rain-fall  is  not  perhaps  quite  so  great,  because  the 
lines  of  greatest  rain-fall  do  not  pursue  mathematically  straight  courses, 
but  make  curves.  The  line  of  greatest  rain-fall  would  be  something 
like  this  [indicating  upon  the  map]. 

The  Chairman.  Commencing  at  the  southeast  corner  of  Harlan 
County! 

Ml.  HiOKS.  Yes,  and  passing  out  here  to  the  one  hundredth  meridian 
and  curvin<i:  off. 

The  Chairman.  Commencing  at  the  southeast  corner  of  Harlan  and 
then  going  in  a  northwesterly  direction,  crossing  the  Platte  Kiver  at  the 
western  part  of  Dawsoii,  and  then  continuing  north  to  Custer  and  Brown 
about  on  the  one  hundredth  meridian,  and  when  it  strikes  Brown  it 
would  then  be  a  sharp  angle  to  the  east  through  the  comer  of  Brown 
and  Holt  up  into  Knox  County  and  to  the  Missouri  Kiver.  That  would 
be  about  the  line  of  equal  precipitation,  according  to  your  observation  f 

Mr.  Hicks.  Yes;  and  therefore  the  boundary  of  the  arid  region 
would  not  be  the  mathematical  lino  of  the  one  hundredth  meridian  ac- 
cording to  my  opinion,  but  the  line  of  equal  precipitation  would  be  a 
curve  and  not  a*  straight  line.  Westward  of  that  line  irrigation  is 
needed. 

The  Chairman.  Is  it  a  necessity  ?  • 

Mr.  IJiCKS.  It  is  not  an  absolute  necessity  in  many  portions. 

The  Chairman.  Is  it  a  necessity  to  general  prosj)erity  ? 

Mr.  Hicks.  Yes  ;  it  is  a  necessity  to  general  prosperity  and  highly 
advantageous  for  the  certainty  and  the  greatness  of  the  yield  which 
would  result  from  irrigation — the  certainty  of  a  production  of  a  fair 
crop  and  a  greatly  increased  yield  per  acre. 

The  Chairman.  About  what  proportion  of  the  State  would  that  take — 
about  one-half  of  it  f 

Mr.  Hicks.  Something  more  than  one-half. 

The  Chairman.  Then  something  more  than  one-half  is  in  the  arid 
belt  ? 

Mr.  Hicks.  Yes ;  about  one  twenty-fifth  of  the  whole  arid  region  of 
the  United  States  is  in  Nebraska.  1  want  to  emphasize  that  fact  to  this 
committee,  that  Nebraska  is  entitled  to  attention  in  this  matter,  and 
we  are  very  glad  that  you  came  here  to  Nebraska  to  look  into  the  sub- 
ject. 

The  Chaikman.  In  addition  to  the  large  ditch  that  you  have  sug- 
gested, what  other  modes  would  you  suggest  for  supplying  this  arid  re- 
gion with  water  f 

Mr.  Hicks.  Before  leaving  the  question  of  the  large  ditch  uorth  of 
the  North  Platte  t  want  to  say  that  the  water  can  be  taken  out  on  the 
divide  south  of  the  North  Platte  also.  I  say  that  particularly  for  the 
benefit  of  people  who  are  interested  on  the  south  side  of  the  North 
Platte  rather  than  on  the  north  side.  Your  inquiry  now  is  with  respect 
to  additional  methods. 

The  Chairman.  What  other  streams  or  means  beside  the  North 
Platte  could  be  used  for  irrigation  ? 

Mr.  Hicks.  It  would  take  me  a  long  NvlxiYei  to  fli^VvvA.  >CVNJ6\a.. 
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The  Chairman.  I  do  not  want  them  in  detail.  How  is  it  in  regard 
to  the  Niobrara;  is  that  useful! 

Mr.  Hicks.  Yes ;  I  will  speak  somewhat  fully  of  the  Niobrara  with 
your  permission,  and  then  more  briefly  as  to  the  other  streams,  because 
what  I  say  of  the  Niobrara  will  apply  to  many  others.  The  Niobrara 
River  carries  quite  a  large  volume  of  water.  I  never  ganged  it  tow 
down,  but  away  up  here  in  this  region — in  the  northwest  corner  of  the 
State — I  found  about  125  cubic  feet  per  second. 

The  Chairman.  At  what  season  of  the  year  f 

Mr.  Hicks.  About  this  time  of  the  year  two  years  ago,  at  nearly  the 
driest  part  of  the  year. 

The  Chairman.  How  is  it  about  the  wettest  parts  of  the  year  f 

Mr.  Hicks.  I  never  gauged  it  then,  but  I  know  it  carries  an  immense 
volume  of  water. 

The  Chairman.  Has  it  been  utilized  at  all  for  irrigation  I 

Mr.  Hicks.  Not  to  my  knowledge. 

The  Chairman.  What  is  the  character  of  the  country  along  the  Ni- 
obrara on  both  sides  ?  That  river  would  irrigs;^  some  lands  in  Dakota, 
would  it  not  *? 

Mr.  Hicks.  Near  the  north  part  of  Cherry  County  it  might  possibly 
be  used  in  Dakota,  but  there  is  a  great  body  of  land  which  might  be  irri- 
gated by  the  Niobrara  Eiver  in  Nebraska — in  that  portion  of  it  which 
lies  in  Cherry,  Sheridan,  Dawson,  and  Sioux  Counties.  Below  that,  for 
instance  in  Brown  County,  the  Niobrara  Eiver  flows  in  a  canon,  and  can 
not  be  used. 

The  Chairman.  You  would  have  to  rely  on  the  Platte  and  the  smaller 
streams. 

Mr.  Hicks.  Yes,  but  below  the  Platte  the  facilities  of  the  Niobrara 
Eiver  are  excellent. 

The  Chairman.  What  is  the  character  of  the  land  and  the  topog- 
raphy "? 

Mr.  Hicks.  The  land  there  lies  sloping  up  with  a  gradual  slope  from 
the  Niobrara  Eiver  on  both  sides  all  through  the  counties  I  name,  so 
that  the  water  taken  up  by  ditch  upon  that  slope  could  be  used  be- 
tween the  ditch  and  the  river  with  the  greatest  possible  efficacy. 

The  Chairman.  What  is  the  grade  or  fall  of  the  river  f 

Mr.  Hicks.  The  Niobrara  has  a  much  steeper  grade  than  the  Platte. 
It  is  a  smaller  river,  and  would  be  expected  to  have  a  steeper  grade. 
The  characteristic  of  the  Platte  River  is  its  remarkable  gradient.  For 
a  medium  sized  or  small  stream  the  Niobrara  River  is  remarkable  for 
having  a  high  gradient.  I  will  remind  you  of  the  French  name  of  the 
Niobrara  River  as  you  have  seen  it  on  the  old  maps,  Ueau  qui  couvj 
the  water  that  runs.  The  swiftness  of  the  stream  so  impressed  itself 
upon  the  French  voyageurs  that  they  called  it  "  The  water  that  runs." 
That  of  course  depends  on  the  grade.  It  has  a  high  gradient  and  low 
banks.  The  water  can  be  easily  taken  out.  The  land  lies  favorably, 
and  in  every  respect  it  is  an  excellent  stream  for  irrigation. 

The  Chairman.  In  addition  to  that,  the  different  forks  of  the  Loop 
extend  up  into  Brown,  Cherry,  and  Holt.  Can  the  waters  of  the  Loup 
be  utilized  % 

Mr.  Hicks.  Undoubtedly.    They  are  good  streams  for  irrigation. 

The  Chairman.  Into  what  does  the  White  River  discharge  its 
water  ^ 

Mr.  Hicks.  Into  the  Missouri  in  Dakota. 

The  Chairman.  What  kind  of  a  stream  is  it ! 

Mr.  Hicks.  The  White  River  is  not  so  good  in  irrigation  time  as  tbe 
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Niobrara.  Some  of  its  tributaries  for  small  streams  are  excellent.  The 
White  River,  however,  in  the  main  stream  is  not  so  good  a  stream  for 
irrigation.  But  on  the  whole,  taking  the  Upper  White  River  and  the 
tributaries  of  the  White,  there  is  a  large  bod  y  of  land  in  upper  Ne- 
braska which  could  be  irrigated.  A  stream  which  is  one  of  the  very 
best  in  the  State  of  Nebraska  for  irrigation  is  the  Republican  River 
and  its  tributaries. 

The  Chairman.  Where  is  that  ? 

Mr.  Hicks.  In  the  southwestern  part  of  Nebraska.  As  far  east  as 
irrigation  is  needed  the  Republican  River  is  a  source  of  much  water  for 
irrigation. 

The  Chairman.  In  what  State  does  the  Republican  River  rise  f 

Mr.  Hicks.  In  Colorado,  but  very  near  the  State  line.  It  flows  into 
Kansas.  The  Republican,  therefore,  is  a  Nebraska  river.  It  is  not  a 
mountain  stream.  It  rises  on  the  plains  not  far  from  the  Nebraska  line 
in  Colorado. 

The  Chairman.  Does  it  carry  water  in  the  dry  season  ? 

Mr.  Hicks.  A  great  volume  of  it.  I  gauged  it  in  Furnas  County 
and  found  570  cubic  feet. 

.The  Chairman.  What  is  your  theory  as  to  the  remarkable  supply  of 
water  in  the  Republican — it  does  not  come  from  the  immediate  rain-fall 
does  it ! 

Mr.  Hicks.  I  am  not  able  to  say  with  any  positiveness  that  there 
is  any  other  important  source. 

The  Chairman.  I  have  heard  it  suggested  that  it  was  probably 
supplied  from  underground  water ;  water  that  was  passing  through 
Colorado  under  ground. 

Mr.  Hicks.  I  think  it  is  probable.  Observe  what  I  said,  that  I  am 
not  able  with  any  positiveness  to  ascribe  any  other  source  for  the 
water  of  the  Republican  but  the  rain-fall  of  the  region  which  it  drains. 
I  know  that  the  rainfall  on  the  Republican  basin  furnishes  most  of 
the  water  that  runs  into  the  Republican.  Whether  there  is  any  other 
source  of  any  considerable  importance  (while  I  think  it  highly  prob- 
able) Ido  not  know  any  facts  that  would  give  me  any  means  of  making 
a  i)ositiye  statement. 

The  Chairman.  A  considerable  country  could  be  irrigated  by  that  f 

Mr.  Hicks.  A  very  great  area  could  be  irrigated  by  the  Republican 
and  its  tributaries.  While  I  described  the  land  along  the  Niobrara 
a«  lying  favorably  for  irrigation,  I  think  that  I  could  speak  with  more 
emphasis  still  of  the  land  of  the  Republican.  It  lies  admirably  to 
receive  the  water. 

The  Chairman.  As  to  the  South  Platte ;  you  have  about  80  miles 
of  that  in  Nebraska.  Can  a  supply  be  obtained  from  that;  and,  if  so, 
liow  ?  You  have  already  explained  that,  by  natural  process,  if  the 
water  is  stored  above,  so  that  it  will  fill  the  soil,  it  will  naturally 
work  along  down  and  finally  benefit  Nebraska ;  but,  not  waiting  for 
that,  is  it  possible  to  take  out  the  water  from  the  South  Fork  ? 

Mr.  Hicks.  I  do  not  want  to  monopolize  the  business  of  giving  in- 
formation to  this  committee;  and,  while  I  might  have  something  to  say 
on  that  i)oint,  the  engineer  who  is  now  constructing  a  ditch  to  take  out 
the  water  of  the  South  Platte,  in  this  immediate  locality  is  here,  and  I 
should  like  you  to  ask  him  that  question. 

The  Chairman.  I  wish  you  would  speak  at  greater  length  of  the 
storm-water  and  the  facilities  for  utilizing  it  in  Nebraska  generally,  ac- 
cording to  your  observation,  by  reservoirs! 
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Mr.  HiGKS.  Do  you  mean  the  flood-waters  of  the  streams,  or  the  pre* 
cipitation  upon  the  general  surface  f 

The  Chairman.  Upon  the  general  surface,  in  the  ravines  and  small 
streams  in  the  highest  portion  of  the  State — anywhere  where  it  coohl 
be  done  without  regard  to  streams.  How  much  of  an  aid  will  that  storm- 
water,  kept  in  small  ponds  and  reservoirs,  be  1 

Mr.  IIiCKS.  In  my  judgment  it  will  be  of  the  utmost  value;  while, 
compared  with  many  parts  of  the  earth  the  rain-fall  over  this  region  is 
what  you  would  call  light,  still,  the  aggregate  of  water  falling  on  say  a 
square  mile  of  land  in  this  region,  supposing  the  rain-fall  to  be  15  inches, 
can  be  easily  computed ;  and  any  one  who  makes  the  computation  will  be 
astoiiislied  at  the  amount  of  rain-fall  that  reaches  the  land.  If  the  waters 
that  fall  on  the  surface  here  were  collected  in  small  reservoirs,  such  as 
might  be  constructed  at  moderate  expense  by  ind  vidual  owners  on  their 
own  lands,  and  for  the  construction  of  which  the  topography  is  favora- 
ble, an  immense  area  might  be  irrigated  from  these  storm- waters. 

The  Chateman.  IIow  much  water  do  you  require  in  addition  to  the 
rain-fall  generally  in  western  Nebraska  to  produce  all-around  crops ! 
liave  you  given  that  particular  subject  any  consideration  f 

Mr.  IliOKS.  I  am  not  prepared  to  answer  that  question  definitely  as 
to  quantity.    I  could,  however,  make  an  estimate  in  general  terms. 

The  Chairman.  Do  so. 

Mr.  Hicks.  In  my  judgment,  through  a  large  part  of  the  area  west  of 
the  curve  which  1  have  already  indicated,  the  rain-fall  and  the  climatic 
conditions  generally  are  such  that  the  amount  of  the  artificial  aid  re- 
quired from  irrigation  is  comparatively  small.  For  instance,  in  Colorado 
it  reciuires  12  inches  of  water  each  year  on  the  irrigated  fields  to  produce 
crops,  while,  1  should  say,  that  in  some  parts  of  Nebraska,  2  inches 
ould  be  enough,  in  other  parts  3,  and  in  other  parts  5,  and  so  on,  accord- 
ing to  the  proximity  to  this  line  that  I  have  indicated.  Further  west, 
you  must  have  a  greater  number  of  inches  and  during  a  greater  length 
of  time.  In  njany  parts  west  of  the  line  I  indicated,  if  water  could  be 
put  upon  the  lancl  only  for  a  few  days  at  a  critical  time,  it  would  save 
the  crop  and  make  a  good  crop.  So  that  the  amount  required  varies 
with  the  location,  and  with  many  local  conditions  and  circumstances. 
But  generally  my  answer  would  be,  that  the  amount  required  is  not 
more  than  one-third  of  full  irrigation  in  a  great  part  of  this  region. 

The  Chairman.  What  effect  in  Nebraska  does  thorough  cultivation 
have  upon  the  moisture  ? 

Mr.  Hkjks.  It  has  the  effect  of  retaining  that  which  falls  from  tbe 
heavens,  and  of  attracting  more  moisture  from  the  atmosphere  in  the 
form  of  dews,  and  also  probably,  locally,  in  the  form  of  rain.  I  do  not 
consider  it  an  established  fact  that  the  rainfall  of  Nebraska  is  increas- 
ing. 

The  Chairman.  Is  it  generally  supposed  that  rain-fall  is  increasing! 

Mr.  IliCKS.  Yes;  it  is  generally  supposed  that  it  is,  and  that  the 
rain  fall  is  traveling  westward.  As  I  say,  1  do  not  regard  that  as  an 
established  fact;  but,  owing  to  the  conservation  of  the  moisture  in  the 
soil,  resulting  from  cultivation  and  the  protection  of  the  surface  by  the 
vegetation  that  grows  upon  it,  its  i)rotection  from  the  heat  of  the  sun's 
rays,  so  that  it  does  not  become  so  intensely  hot,  and  so  that  it  does  not 
immediately  discharge  the  water  put  upon  it,  the  effect  of  cultivation 
is  manifest.  As  to  the  increase  of  moisture,  it  comes  principally  in  the 
form  of  dew.  In  the  great  plains  it  was  often  stated  and  believed  by 
many  that  there  was  no  dew.  In  all  this  region,  wherever  crops  are 
cultivated,  if  you  go  into  a  field  of  wheat,  oats,  barley,  or  tall  grass  in 
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the  evening  you  will  get  your  feet  wet,  and  you  will  find  plenty  of  dew, 
Where  the  soil  is  cultivated  and  where  vegetation  is  growing  there  is 
dew.  The  reason  why  there  was  no  dew  before  cultivation  is  that  the 
Burtace,  baked  by  the  sun's  rays  during  the  day,  becomes  so  intensely 
hot  that  at  no  hour  of  the  night  did  it  become  much  colder  than  the  air ; 
and  the  precipitation  of  dew  depends  on  the  condition  of  a  difference 
between  the  temperature  of  the  objects  which  receive  the  dew  (the 
lower  temperature  of  the  earth  or  of  the  plants  on  which  the  dew  col- 
lects), than  the  temperature  of  the  surrounding  air.  When  the  surface 
18  protected  by  vegetation  the  earth  itself  does  not  become  so  hot — is 
not  80  intensely  heated  by  the  rays  of  the  sun — and  the  plants  stretch- 
ing up  into  the  air  from  the  surface  of  the  earth  are  so  situated  as  to 
lose  their  heat  rapidly  by  radiation.  As  soon  as  the  sun  goes  down  in 
the  evening  they  begin  to  cool  off,  and  speedilj^  become  colder  than  the 
circumambient  atmosphere,  and  in  that  way  form  dew.  Thus,  without 
any  increase  in  rain-fall,  but  by  the  increase  in  the  dew-fall,  or  the  con- 
servation of  dew,  we  have,  as  a  practical  result  of  breaking  the  surface 
of  the  soil,  what  is  the  same  in  effect  as  if  there  had  been  an  increase 
in  rain -fall. 

The  Chairman.  There  is  another  question  which  I  wish  to  ask  you  : 
It  has  been  suggested  that  by  the  cultivation  of  the  soil  and  the  pro- 
duction of  vegetation  over  a  large  surface  the  rain-fall  is  equalized  and 
is  not  so  spasmodic  and  erratic  so  far  as  concerns  its  falling  all  in  a 
body  in  a  single  place  as  in  the  case  of  a  cloud-burst.  Have  you  ob- 
served in  Nebraska  any  effect  of  that  kind? 

Mr.  Hicks.  Nebraska  at  present  Is  not  afflicted  with  sudden  bursts 
like  that. 

The  Chairman.  That  is,  the  cultivated  portion  of  it  f 

Mr.  Hicks.  The  cultivated  portion  of  it.  Whether  that  is  due  to  the 
cultivation,  and  whether  storms  were  formerly  more  spamodic  here  I  am 
not  prepared  to  answer. 

The  Chairman.  You  have  not  lived  here  long  enough  and  observed 
the  changes  so  that  you  could  not  say  whether  that  is  a  fact  or  notf 

Mr.  Hicks.  I  could  not  say  personally  whether  it  is  or  not. 

The  Chairman.  How  are  rains  in  this  part  of  Nebraska;  do  they 
form  cloud-bursts  in  places,  or  do  they  fall  pretty  evenly  over  the  whole 
surface  ? 

Mr.  Hicks.  There  are  not  many  "  cloud  bursts,"  but  there  are  many 
local  storms. 

Director  Powell.  What  would  you  suggest  as  the  line  of  investiga- 
tion for  the  arid  region  of  Nebraska  ? 

Mr.  Hicks.  I  believe  that  the  scientific  study  of  the  special  charac- 
teristics of  this  whole  region,  pursued  long  enough  and  thoroughly 
enough  to  give  systematic  and  tolerably  complete  results,  is  the  proper 
method  of  procedure,  and  in  fact  the  only  method,  regarding  this  region 
as  a  whole,  and  that  may  be  done  most  economically  under  the  author- 
ity of  the  General  Government.    If  it  is  not  so  done  it  must  be  done  at 
the  expense  of  communities,  corporations,  or  individuals,  in  a  spasmodic, 
irregular,  incomplete,  and  often  inaccurate  and  inadequate  manner; 
whereas  a  general  survey  of  this  whole  region  would  be  in  the  hands  of 
the  most  skillful  engineers  who  would  present  the  subject  in  its  con\- 
I>leteue8S  and  in  all  its  connections,  and  would  be  far  more  valuable  \\t 
any  given  locality,  so  far  as  it  pertains  to  that  locality  than  if  the  most* 
thorough  survey  of  that  locality  had  been  made  by  itself. 

As  to  the  method  of  doing  that,  it  seems  to  me  that  this  region  i\^- 
mands  a  line  of  investigation  different  from  any  other.     And  vvLieii  ] 
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speak  of  this  region  I  do  not  simply  mean  this  portion  of  Nebraska, 
or  this  county,  or  even  this  belt  of  Nebraska  in  which  we  now  are, 
or  of  which  I  hfive  been  speaking,  but  the  whole  belt  that  lies 
approximately  in  the  same  meridian— a  belt  of  one,  two  or  three  hun- 
dred miles  in  width,  which  lies  upon  the  margin  of  the  arid  regions, 
where  physical  conditions  arc  so  different  from  those  which  prevail  iu 
the  mountainous  distMcts  that  a  different  line  of  investigation  must  be 
pursued,  and  a  line  of  investigation  which  in  some  respects  must  be 
more  costly  and  elaborate  than  would  be  required  in  the  mountain  re- 
gions. There  ought  to  be  a  great  deal  of  attention  given  to  this  regiou 
in  this  Irrigation  Survey,  and  money  ought  to  be  expended  upon  it 
without  stint,  all  that  is  necessary  to  bring  out  the  best  possible  results. 

The  reason  why  it  is  going  to  be  a  more  costly  survey  iu  this  region 
than  in  some  other  parts  of  the  arid  regions,  is  that  the  streams  are  in- 
adequate to  water  this  region.  While  I  have  described  a  number  of 
streams  for  irrigation,  I  believe  I  have  said  nothing  beyond  what  the 
facts  will  bear  out  in  regard  to  the  value  of  those  streams ;  yet,  taking 
them  altogether,  they  are  inailequate  to  the  demands  of  this  region  for 
irrigation.  You  can  not  get  the  water  out  of  all  the  streams  in  Nebraska 
to  water  all  the  lands  that  need  water  here.  Nebraska  is  so  happily 
situated,  and  its  physical  condition  is  so  happily  adjusted  in  respect  to 
the  character  of  the  surface,  that  there  are  very  few  acres  of  all  this  re- 
gion that  are  not  good  arable  land.  Of  all  this  region  that  needs  irri- 
gation the  percentage  of  it  which  would  not  Kindly  respond  to  the  efforts 
of  the  irrigator  and  farmer  is  very  small,  indeed — remarkably  so  as  com- 
pared witli  other  regions.  We  have  no  mountain  ranges.  We  have  a 
few  sand-hills  and  other  places  that  can  not  be  irrigated.  But  I  sup- 
pose the  amount  of  arable  land  in  Nebraska  is  one-half  the  land  of  the 
State;  that  is,  we  will  say  in  round  numbers,  40,000  square  miles. 
There  is,  I  should  say,  not  more  than  5,000  square  miles  of  that  that 
wor.ld  not  respond  to  operations  to  redeem  it.  We  will  say  there  are 
35,000  square  miles,  then,  that  are  suitable  to  receive  the  water. 

The  water  of  the  storms  is  insufficient  to  supply  that  body  of  land, 
and  therefore  the  storm  waters  must  be  stored  in  numerous  little  reser- 
voirs all  over  the  country.  To  find  the  places  for  these  numerous  little 
reservoirs,  to  ascertain  the  configuration  of  the  surface,  and  to  "place'' 
those  reservoirs  will  take  careful  and  accurate  work.  In  my  judgment, 
the  Irrigation  Survey  should  proceed  upon  those  lines  in  this  region  to 
indicate  by  their  careful  work  where  those  reservoirs  can  be  constructed, 
not  (mly  how  the  streams  may  be  used,  but  how  the  storm-waters  which 
fall  n[)on  the  general  surface  of  the  country  and  run  off  can  be  saved 
up  and  made  to  water  the  largest  amount  of  land,  in  general,  that 
would  be  ray  notion  of  what  an  Irrigation  Survey  ought  to  be  for  this 
belt. 

The  Chairman.  Have  you  any  artesian  water  any  where  iu  the  State ! 

Mr.  Hicks.  Yes. 

The  Chairman.  You  are  aware  of  the  existence  of  a  belt  of  artesian 
water  in  the  two  Dakotas.  Is  the  artesian  water  of  Nebraska  good 
water  ? 

Mr.  Hicks.  Yes;  the  best  I  ever  saw.  The  belt  runs  somewhat  west 
of  north.  That  belt  strikes  Nebraska.  In  Knox  County  there  is  ex- 
cellent artesian  water  to  be  found  and  at  very  moderate  expense,  bnt 
it  is  not  in  the  belt  that  needs  it.  That  artesian  water  is  going  to  beof 
great  value  for  power,  if  for  nothing  else.  You  can  get  a  great  water- 
]H)\ver  by  l)oring  into  the  earth.  In  the  western  region,  where  irriga- 
tion is  most  needed,  the  results  of  exploration  for  deep  artesian  waters 
have  so  far  been  ^^*      *'*'  \ 
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The  (jHAirman.  How  deep  have  they  bored  in  any  one  place  in  the 
western  part  of  the  State  f 

Mr.  Hicks.  I  do  not  know  exactly  as  to  that.  Ko  very  deep  wells 
have  been  bored  in  this  region. 

The  Chairman.  Have  any  of  them  kept  a  record  of  the  conformation 
in  the  case  of  those  wells  that  have  been  found  ? 

Mr.  Hicks.  I  have  no  record  of  wells  in  this  region  of  greater  depth 
than  500  feet. 

The  Chairman.  Are  there  any  portions  of  Nebraska  where  the  water 
is  near  enough  to  the  surface  to  make  the  use  of  pumping  machinery 
cheap  enough  to  be  practiced  to  any  extent  f 

Mr.  Hicks.  I  think  there  are. 

The  Chairman.  In  what  portions  of  the  State  is  the  water  near  the 
surfiice  f 

Mr.  Hicks.  I  might  adduce  the  facts  that  have  come  to  your  own  no- 
tice as  we  traveled  along  this  section.  The  water  is  standing  on  the 
surface  in  some  places  as  we  came  along,  and  I  have  been  informed  that 
here  at  Ogallalia  the  water  is  only  three  feet  from  the  surface. 

Near  the  headwaters  of  the  Loup  River  the  water  lies  very  near  the 
surface.  In  many  parts  there  are  salt  lakes.  The  water  collects  in  the 
depressions  and  makes  little  salt  lakes.  In  the  sand-hills  (all  things 
considered  the  least  valuable  of  all),  there  are  small  lakes  and  the  water 
generally  lies  near  the  surface  (1  do  not  mean  the  summit  of  a  sharp 
peak  of  a  sand-hill),  but  you  can  get  water  and  it  is  remarkable  how 
near  the  surface  you  can  get  it.  Wherever  there  are  depressions  the 
water  lies  very  near  the  surface  for  wells. 

The  Chairman,  May  not  the  fact  that  the  water  lies  near  the  surface 
on  the  Loup  and  other  rivers  have  something  to  do  with  the  production 
of  crops  there  and  with  extending  the  belt  f 

Mr.  Hicks.  That  is  an  explanation  of  the  productiveoess  of  that  re- 
gion but  you  would  have  to  go  farther  to  show  that  the  water  is  there. 

The  Chairman.  The  water  is  there.  It  would  be  increased  by  addi- 
tional rain-fall  but  the  water  is  on  the  surfiice.  What  is  the  price  of 
coal  in  this  town  f 

Mr.  Hicks.  Some  gentlemen  living  in  Ogallalia  can  tell  that  better 
than  I. 

Mr,  Neeves.  We  do  not  get  it  very  cheap.    We  pay  $7  a  ton  for  it. 

STATEMENT  OF  BOBEBT  B.  HOWELL,  OF  OMAHA. 

The  Chairman.  What  is  your  occupation  T 

Mr,  HovTELL.  I  practice  engineering. 

The  Chairman.  In  what  engineering  enterprise  are  you  now  en- 
gaged f 

Mr.  Howell.  In  hydraulic  engineering.    We  are  considering  the 
construction  of  a  canal  here  in  Ogallala. 
.  The  Chairman.  From  what  stream  and  to  cover  what  land? 

Mr.  Howell.  From  the  South  Platte  River  to  cover  the  land 
lying  between  the  town  of  Brewell,  about  10  miles  above  here,  and  this 
town. 

The  Chairman.  How  do  you  expect  to  get  the  water  out  of  the 
Platte  ? 

Mr.  Howell.  By  seepage  from  the  sand. 

The  Chairman.  How  are  you  going  to  get  8eepa^"fe^ 

Mr.  Howell.  Either  by  digging  a  drainage  ^\\^\i  ot  >ys  xs^^^x;^'^  ^"^ 
galleries. 
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Tho  Chairman.  Explain  bow  you  would  do  it. 

Mr.  Howell.  The  gallery  would  be  a  wooden  structure  made  of 
wood  scantling  and  made  in  the  rectangular  form,  and  placed  on  the 
bard  pan  to  i'orm  a  sort  of  sewer  as  it  were  to  carry  off  the  drainage  of 
the  sand.  This  would  be  laid  down  and  the  water  led  off  tlie  pipe. 
The  river  falls  at  the  rate  of  8  feet  to  the  mile.  The  pipe  would  be 
laid  out  about  2  feet  to  the  mile. 

The  Chairman  You  would  go  into  the  sands  and  sink  these  galleries 
to  form  a  body  of  water,  and  you  would  draw  that  water  off  by  means 
of  pipes  and  by  gravitation  with  sufficient  grade  until  you  got  it  so  that 
you  could  turn  it  into  a  ditch? 

Mr.  Howell.  Yes. 

The  Chairman.  Have  you  prospected  the  river  to  find  out  how 
much  water  there  is  below  the  surface  ?  What  means  have  you  taken 
to  ascertain  that  f 

Mr.  Howell.  No  means.  We  have  examined  and  know  that  the 
stratum  is  about  18  feet.  By  digging  anywhere  from  6  to  18  inches 
below  the  surface  the  water  fills  up  the  cavity. 

The  Chairman.  How  wide  does  the  water  flow  near  the  surface  f 

Mr.  Howell.  At  this  point  it  flows  across  the  whole  surface  of  the 
river. 

The  Chairman.  About  Uow  wide  is  that? 

Mr.  Howell.  About  3,000  feet  at  some  places. 

The  Chairma:^.  Does  it  also  flow  beneath  the  surface  in  the  low  bot- 
toms f 

Mr.  Howell.  Yes.  The  water  seems  to  be  higher  in  borings  that  are 
made  below  the  river  bank  than  in  the  river  itself. 

The  Chairman.  For  some  distance  from  the  river  on  either  side  this 
water  is  as  wide  as  the  river  bed  f 

Mr.  Howell.  Yes,  it  seems  to  be  a  little  wider. 

The  Chairman.  How  wide  at  this  place  is  the  bottom  where  you  can 
get  the  water  f 

Mr.  Howell.  For  three-quarters  of  a  mile  on  each  side  of  the  river 
you  could  get  water  for  a  distance  of  about  30  miles,  I  should  think,  at 
the  highest  point. 

The  Chairma^n.  Is  it  not  best  to  make  a  ditch  deep  in  proportion  to 
the  width? 

Mr.  Howell.  Yes,  the  theoretical  form  for  a  ditch  is  a  deep  ditch. 

The  Chairman.  The  practice  in  Colorado  and  this  country  seems  to 
be  to  make  a  shallow  ditch.  Do  you  agree  with  that  practice  as  to  the 
economical  preservation  of  the  water? 

Mr.  Howell.  No  ;  1  think  a  deeper  ditch  would  be  the  best,  but 
deeper  ditches  are  more  expensive,  and  it  is  only  in  cases  of  high  water 
that  they  would  carry  a  maximum  amount. 

The  Chairman.  How  far  up  the  river  are  you  going  to  take  out  this 
ditch  ? 

Mr.  Howell.  About  12  miles. 

The  Chairman.  Are  you  going  to  continue  it  a  considerable  way 
down. 

Mr.  Howell.  No,  we  are  going  to  stop  at  this  point. 

The  Chairman.  There  is  land  below  to  which  it  may  be  carried  down 
if  you  should  wish,  is  there  not  ? 

Mr.  Howell.  Yes. 

The  Chairman.  Is  it  possible  to  get  the  water  of  the  South  Platte, 
commencing  in  Nebraska,  onto  the  table-land  f 

Mr.  Howell.  Yes,  that  can  be  done. 
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The  Chairman.  Beginning  in  Nebraska  and  extending  up.  and 
down? 

Mr.  Howell.  Yes,  I  think  it  can,  without  doubt. 

The  Chairman.  Are  there  any  places  in  the  river  between  hero  and 
the  mountains  where  there  is  rock  formation  to  bring  the  water  to  the 
surface  If 

Mr.  Howell.  Yes ;  there  is  one  place  that  I  know  of. 

The  Chairnan.  How  far  up  is  that  T 

Mr.  Howell.  Near  Fort  Morgan. 

The  Chairman.  How  much  water  runs  in  the  river  at  that  point  T 

Mr.  Howell.  About  122  cubic  feet  per  second,  but  the  rock  is  only 
exposed  on  one  side.    Over  that  locky  place  there  are  122  cubic  feet    . 
per  second  running. 

The  Chahiman.  You  do  not  know  what  the  inclination  of  the  rock  is 
on  the  other  side  of  the  river? 

Mr.  Howell.  No. 

The  Chairman.  Or  whether  the  rock  rises  again  so  as  to  form  a 
dam — that  has  not  been  prospected? 

Mr.  Howell.  No.  In  Colorado  they  are  constructing  a  canal  to  take 
the  water  out,  and  there  is  a  point  above  where  a  dam  has  been  con- 
structed across  the  river,  from  bed-rock  to  the  surface,  to  force  the 
water  in  the  river  to  the  surface. 

The  Chairman.  It  follows  the  bed-rock  ? 

Mr.  Howell.  Yes. 

The  Chairman.  How  much  water  does  that  force  to  the  surface  in 
ordinary  times  ? 

Mr.  Howell.  The  gentleman  who  constructed  it  icalculated  that  it 
was  100  cubic  feet  per  second  that  was  running  through  the  canal,  but 
there  was  some  being  lost  at  the  same  time  going  down  the  river. 

The  Chairman.  The  dam  did  not  stop  it  all  ? 

Mr.  Howell.  No.    The  dam  was  just  up  to  the  surface  of  the  sand 

The  Chairman.  How  far  is  that  from  the  State  line? 

Mr.  HoWell.  That  was  at  Port  Morgan.  T  do  not  know  exactly 
where  it  is.    It  is  beyond  Sterling. 

The  Chairman.  How  long  a  ditch  have  they  run  from  that  down  ? 

Mr.  Howell.  I  think  it  is  about  the  neighborhood  of  64  miles 
altogether. 

The  Chairman.  It  is  getting  down  pretty  well  to  the  State  line  ? 

Mr.  Howell.  No.  The  main  or  supply  ditch  follows  the  contour  of 
the  surface  and  there  is  a  lateral.  Altogether,  I  think,  it  is  64  miles 
long. 

The  Chairman.  On  which  side  of  the  river  is  it  taken  out  ? 

Mr.  Howell.  On  the  south  side. 

The  Chairman.  Wliy  would  it  not  be  a  good  plan  to  unite  with  those 
people  and  take  out  all  the  water  and  bring  it  down  as  far  as  it  will 
come  ? 

Mr.  Howell.  Because  122  feet  per  second  would  be  insufficient. 

The  Chairman.  But  in  flood-time  there  is  a  good  deal  more? 

Mr.  Howell.  Yes;  but  they  have  not  practiced  much  the  saving  of 
water  in  winter. 

Tlie  Chairman.  Water  saved  in  winter  is  just  as  good  as  that  saved 
at  any  other  time,  is  it  not? 

Mr.  HOWI5LL.  Yes. 

The  Chairman.  Suppose  you  make  reservoirs  along  on  the  highest 
points,  could  you  not  irrigate*  a  good  deal  of  your  land  iu  tU^t^^^^ 

Mr.  Howell.  Yes;  nor  only  there, but  v\vo\\t\\^\,^\^^»   ^>^^^^  '^vx'^ 


554  IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS. 

many  natural  reservoirs  where  water  mi^ht  be  stored,  and,  althoa^h 
it  could  not  be  used  for  irrigating,  it  could  be  left  there  to  temper  the 
winds. 

The  Chairman.  But  it  could  be  stored  and  used  for  irrigation  when 
wanted. 

Mr.  Howell.  It  might.  If  you  could  not  get  the  water  on  the  land 
to  irrigate,  it  would  be  good  to  let  it  stand  around  in  small  lakes. 

The  Chairman.  Taking  the  river  out  at  the  point  where  the  rocks 
appear,  what  would  be  the  lay  of  the  laud,  of  the  topography,  from  there 
down  ? 

Mr.  Howell.  There  is  a  gradual  slope  to  the  river.  The  slope  ends 
at  the  table- land  above. 

The  Chairman.  Hoav  does  the  land  on  the  South  Platte  along  here  by 
Fort  Morgan  and  Sterling  compare  with  the  land  on  the  other  side  as 
iregards  its  natural  fertility  f 

Mr.  Howell.  The  soil  seems  to  be  sandy  about  Fort  Morgan. 

The  Chairman.  On  which  side! 

Mr.  Howell.  On  the  south  side. 

The  Chairman.  Much  more  so  than  on  the  north  side  T 

Mr.  Howell.  Yes. 

The  Chairman.  Is  that  true  all  along  for  a  considerable  distance 
that  this  is  really  somewhat  of  a  sand-hiil  region  on  the  south  sidef 

Mr.  Howell.  I  think  it  is. 

The  Cb  AIRMAN.  Are  there  any  other  views  you  wish  to  present! 

Mr.  Mowell'.  There  is  one  point  which  I  think  is  a  good  one,  that 
is,  to  make  a  series  of  reservoirs  or  lakes  on  the  table-lauds,  using  the 
spring  water.  Although  the  water  can  not  in  many  cases  be  used  to 
irrigate  land,  at  the  same  time  it  would  be  making  innumerable  lakes 
which  would  increase  evaporation  and  dew.  Whether  it  would  have 
any  effect  on  the  rain-fall  is  uncertain. 

The  Chairman.  Can  you  get  reservoirs  and  use  the  storm  water? 

Mr.  lIowELL.  I  think  the  storm  water  is  all  held  there  now.  I  think 
there  is  only  one  draw  that  extends  up  to  the  table-land  between  here 
and  Grant,  about  twenty  miles  south  of  this.  It  does  not  seem  that  any 
great  quantity  of  water  ever  passes  at  that  draw. 

The  Chairman.  Is  there  a  lake  there  ? 

Mr.  Howell.  No.  There  is  sort  of  dry  lake  but  the  water  is  stored 
in  the  shallow  lakes  until  about  this  time.  Then  evaporation  takes  the 
greater  portion  of  it.  There  are  wells  there  200  feet  deep  and  the  strata 
there  are  ordinarily  pervious  to  a  great  extent. 


STATEMENT  OF  C.  H.  BROWN,  OF  KEITH  COUNTY. 

The  Chairman.  How  far  from  this  town  is  your  county  T 

Mr.  Buown.  Seven  miles  southeast. 

The  Chairman.  What  is  the  character  of  the  county  on  the  other 
side  of  the  river  ? 

Mr.  Brown.  It  is  very  level  and  smooth.  It  has  a  fine  soil.  It  is 
also  indented  with  what  are  called  in  this  country  lagoons.  You  will 
lind  a  lagoon  on  an  average  to  a  quarter  section  and  from  that  more. 
Those  lagoons  in  extent  will  run  up  from  4  acres  to  160. 

The  Chairman.  Does  much  water  collect  in  those  during  the  storms ! 

Mr.  Brown.  Some  seasons  they  have  been  partly  fill^  with  water 
but  never  full. 

The  Chairman.  Do  they  discharge  the  water  into  the  Platte T 


a 
O    - 

_ 

a, 

M 

j 

o 

/ 

' 

X 

^1 

/r3 

i 

/^ 

--^ 

* 

-             < 

PI 

f 

( 

/ 

|i 

V 

/ 

1 

/ 

/ 

i 

^i 

j 

f , 

/•' 

n 

/ 

\4 

~  / 

A 

z 

r 

G 

■y 

/ 

z/ 

L 

- 

y 

^5 

/ 

f: 

^  lb 

1  / 

1 

z 

ti^       ^ 

WESTERN   NEBRASKA   REQUIRES   IRRIGATION.  555 

•  Mr.  Brown.  But  very  little. 

The  Chairman.  They  have  no  outlet,! 

Mr.  Brown.  No. 

The  Chairman.  There  are  depressions  in  the  earth. 

Mr.  Brown.  Yes.  There  is  not  water  enough  falling  to  overrun  these 
lagoons  at  any  time. 

The  Chairman.  Can  you  not  build  a  dam  across  them  and  make  a 
I)ond  T 

Mr.  Brown.  There  are  already  ponds. 

The  Chairman.  But  you  say  they  are  so  low  that  you  can  not  get 
the  water  to  use  f 

Mr.  Brown.  In  some  places.  Some  of  them  are  too  low,  and  you  can 
not  drain  them  on  to  the  land^  but  others  on  the  high  points  could  be 
used  for  irrigation.  There  are  several  ridges  of  land  that  are  a  little 
higher  than  the  balance,  and  those  ridges  generally  have  the  most 
lagoons. 

The  Chairman.  The  lagoons  are  almost  too  large  to  make  ponds  of, 
are  they  not?    You  do  not  have  water  enough  to  till  themf 

Mr.  Brown.  We  never  have  had  them  all  tilled  in  the  six  years  that 
I  have  been  here. 

The  Chairman.  Could  you  not  make  ponds  or  small  lakes  and  fill 
them  f 

Mr.  Brown.  We  could  if  we  had  the  water. 

The  Chairman.  Some  water  comes  down  I  suppose? 

Mr.  Brown.  Yes. 

The  Chairman.  How  is  the  lay  of  the  land  between  the  Bepublican 
Eiver  and  the  Platte  ! 

Mr.  Brown.  There  is  a  natural  fall  to  the  south. 

The  Chairman.  And  there  are  table-lands  extending  along  between 
the  Republican  and  the  Platte,  are  there  ? 

Mr.  Brown.  Yes. 

The  Chairman.  About  what  elevation  is  there  above  the  Platte? 

Mr.  Brown.  About  200  feet  from  the  water-bed.  That  is  about  the 
depth  of  our  wells — from  150  to  200  feet 

The  Chairman.  Is  it  good  land  ? 

Mr.  Brown.  The  nicest  I  ever  saw. 

The  Chairman.  Do  you  raise  regular  crops  there  without  irrigation  ? 

Mr.  Brown.  No. 

The  Chairman.  Can  a  farmer  prosper  there  without  irrigation  ? 

Mr.  Brown.  No. 

The  Chairman.  It  is  not  a  good  place  for  homes,  then,  without  irri- 
gation ? 

Mr.  Brown.  No. 

The  Chairman.  Have  you  tried  it  thoroughly  to  ascertain? 

Mr.  Brown.  I  have  tried  it  for  six  years. 

The  Chairman.  Do  you  know  anybody  who  knows  it  any  longer  than 
you  do  ? 

Mr.  Brown.  No.  I  plowed  the  first  acre  of  laud  that  was  plowed  in 
this  country. 

The  Chairman.  And  during  the  six  years'  experience  you  have  come 
to  the  conclusion  that  it  will  not  do  to  try  to  farm  without  irrigation? 

Mr.  Brown.  I  have. 

The  Chairman.  Is  that  the  experience  of  your  neighbors  ? 

Mr.  Howell.  Yes,  as  far  as  I  know. 

The  Chairman.  You  came  here  under  the  expectation  that  you  could 
doit? 
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Mr.  Bbown.  Yea. 

The  Chairman.  And  you  have  been  c[isd.p pointed? 

Mr.  Brown.  Yes.  Some  years  we  have  raised  a  particularly  good 
crop  and  some  years  nothing.  This  year  we  have  nothing  at  all  as  far 
as  corn  goes,  though  we  have  a  middling  fair  crop  of  wheat  and  a  par- 
tial crop  of  rye. 


STATEMENT  OF  W.  L.  GOULD,  OF  OGALALLA. 

The  Chairman.  How  long  have  you  resided  heref 

Mr.  Gould.  About  three  years. 

The  Chairman.  You  may  state  anything  that  occurs  to  yon  in  refer- 
ence to  storm- water  and  other  water  for  irrigation. 

Mr.  Gould.  My  experience  has  been  this,  that  when  we  have  abun- 
dance of  rain  through  the  winter,  enough  to  soak  up  the  ground  well, 
there  is  no  trouble  about  certain  classes  of  crops  growing ;  but  if  we 
have  a  dry  winter  we  are  apt  to  have  a  dry  spring  following,  and  not 
sufficient  rains  to  grow  crops.  I  know  this,  that  in  these  table  lands 
between  the  two  rivers  nature  has  provided  a  number  of  places,  if  util- 
ized, to  fill  up  with  an  abundance  of  water  during  the  winter,  which 
could  be  utilized  during  the  summer.  I  have  driven  extensively  over 
the  country. 

The  Chairman.  You  think  reservoirs  would  be  filled  if  they  were 
made? 

Mr.  Gould.  Yes. 

The  Chairman.  Have  there  been  any  experiments  made  here  to  show 
what  reservoirs  can  do? 

Mr.  Gould.  We  have  seen  farmers  who  have  built  dams  on  small 
streams  and  have  used  that  water  for  irrigation  on  whatever  surface 
was  below,  and  with  good  results. 


STATEMENT  OF  FEANCIS  M.  SMITH,  OF  OGALALLA. 

The  Chairman.  Where  do  you  reside? 

Mr.  Smith.  In  Ogalalla. 

The  Chairman.  Are  you  a  farmer  ? 

Mr.  Smith.  J  have  had  experience  in  farming  this  season. 

The  Chairman.  Have  you  ever  constructed  a  reservoir  here  to  save 
water  ? 

Mr.  Smith.  Yes,  we  constructed  an  irrigating  ditch,  and  have  been 
using  the  water  this  season,  and  it  has  been  successful. 

The  Chairman.  Give  us  some  information  as  to  it. 

Mr.  Smith.  We  have  our  farm  over  on  the  north  side  of  the  North 
Platte  Eiver,  about  15  miles  northwest  of  this.  There  is  a  small  stream 
called  Sand  Creek  running  a  couple  of  miles  on  our  property.  My  ex- 
perience is  that,  in  this  section  of  country,  farming  is  nnsuccessfdl.  I 
have  never  seen  a  full  crop  grown  yet  for  the  three  years  that  I  have 
been  here.  We  went  to  work  and  constructed  a  dam  across  this  stream 
and  put  in  a  canal  for  a  distance  of  about  3  miles  (myself  and  my 
neighbor),  and  we  have  been  using  the  water  on  40  acres  of  ground  that 
we  oroke  this  spring.  We  put  that  to  corn,  and  it  is  a  very  heavy  piece 
of  corn.  We  consider  it  a  full  crop.  My  neighbor  also  uses  it  on  40 
or  50  acres,  and  he  got  a  good  crop.  Where  the  water  faile<l  to  reach 
the  crop  the  corn  was  a  failure. 
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The  Chairman.  How  much  water  did  you  store  by  your  dam? 

Mr.  Smith.  I  think  we  have  about  1,400  cubic  inches. 

The  Chairman.  Per  second  or  what? 

Mr.  Smith.  All  the  time. 

The  Chairman.  Does  the  stream  furnish,  that,  or  did  you  increase  it 
by  your  dam  ? 

Mr.  Smith.  We  increased  it  by  the  dam.    We  turned  the  stream. 

The  Chairman.  Did  you  make  a  lake  ? 

Mr.  Smith.  No,  we  did  not  mean  to  make  a  lake.  We  live  on  the 
bottom,  on  the  north  side  of  the  river,  in  the  valley,  and  we  constructed 
a  dam  there  and  turned  the  stream  simply. 

The  Chairman.  How  is  that  stream  in  winter  ? 

Mr.  Smith.  There  appears  to  be  just  a«  much  water  there  in  winter 
as  in  summer. 

The  Chairman.  If  you  had  a  reservoir  in  there,  so  that  you  could 
save  that  water  the  year  round,  you  could  do  a  good  deal  more,  could 
you  not  If 

Mr.  Smith.  Perhaps  so,  but  we  use  it  as  it  is  to  irrigate  about  80  acres. 

Director  Powell.  What  did  you  mean  by  1,400  inches  of  water  ? 

Mr.  Smith.  That  would  mean  1,400  inches  of  solid  water;  what  the 
ditch  would  carry. 

Director  Powell.  In  how  much  time? 

Mr.  Smith.  It  would  carry  that  by  the  minute  or  second,  just  as  it 
would  run. 

Director  Powell.  Have  you  ever  mined  ? 

Mr.  Smith.  No,  I  never  did  mine. 

Director  Powell.  You  do  not  know  what  a  miner's  inch  is  f 

Mr.  Smith.  No. 

Director  Powell.  How  wide  is  your  ditch  ? 

Mr.  Smith.  I  think  it  is  about  3  feet  in  the  bottom. 

Director  Powell.  And  how  deep  does  the  water  run  If 

Mr.  Smith.  I  hardly  know  the  depth.  We  have  never  measured  it, 
but  when  we  tiled  our  right  under  the  irrigating  law  there  were  men  who 
appeared  to  understand  the  nature  of  irrigation  that  we  consulted,  and 
they  said  that  there  were  about  1,400  cubic  inches  of  water  in  that 
stream. 

statement  of  J.  J.  Mcintosh,  of  Sidney. 

The  Chairman.  Do  you  require  to  irrigate  your  land  in  order  to  pro- 
duce crops  ? 

Mr.  McIntosh.  We  irrigate  there  as  much  as  we  can.  Irrigation  is 
not  carried  on  there,  however,  to  any  very  great  extent. 

The  Chairman.  Could  you  produce  crops  there  without  irrigation  T 

Mr.  McflNTOSH.  No,  not  a  full  crop. 

The  Chairman.  What  efforts  have  been  made  to  irrigate  there,  and 
what  are  tlie  chances  to  irrigate  ? 

Mr.  McIntosh.  The  chances  are  good  to  irrigate  there,  as  stated  by 
Professor  Ilicks.  There  was  no  attempt  to  do  any  farming  there  until 
the  year  1884.  The  i)eople  that  came  there  to  settle  came  with  the 
understanding  that  irrigation  was  not  required,  and  it  was  not  expected 
at  all  that  people  would  have  to  irrigate.  They  supposed  that  there 
was  sufficient  rain-fall  to  produce  a  fair  crop  after  the  land  was  properly 
tilled.  But  many  settlers  came  in  and  many  went  away,  and  at  no  time 
siuce  then  have  they  succeeded  in  raising  a  full  crop  of  anything.   That 
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is  about  the  truth  of  the  matter  in  few  words.  I  have  lived  iu  that 
county  on  and  off  since  1870. 

The  Chairman.  They  have  irrigated  some  in  your  county,  have  they 
not  I 

Mr.  MoIntosh.  They  liave  irrigated  some  along  the  Lodge  Pole. 

The  Chairman.  What  have  been  the  results  of  irrigation  there! 

Mr.  McIntosh.  When  they  have  irrigated  the  results  have  been  very 
satisfactory. 

The  Chairman.  What  are  the  facilities  for  irrigation  ? 

Mr.  McIntosh.  The  facilities  are  good  there. 

The  Chairman.  The  Lodge  l*ole  turuishes  some  water,  1  suppose. 

Mr.  McIntosh.  Yes. 

The  Chairman.  Does  it  have  floods  T 

Mr.  McIntosh.  We  have  heavy  rain-falls  there.  Our  rain-falls  are 
more  spasmodic  than  the  rain-falls  in  the  center  or  eastern  part  of  the 
State. 

The  Chairman.  The  water  runs  to  waste  then  considerably,  does  it  ? 

Mr.  McIntosh.  Yes. 

The  Chairman.  If  that  water  was  stored  in  proper  places  would  the 
Lodge  Pole  furnish  any  considerable  amount  of  water  for  irrigating  the 
laud  ? 

Mr.  McIntosh.  It  would  furnish  enough  water  to  irrigate  the  valley 
iu  which  it  is.  My  idea  about  irrigating  the  table  land  between  the 
Lodge  Pole  and  the  North  Platte  Hi  ver  would  be  to  take  the  water  from 
the  North  Platte  lliver  at  some  point  in  Wyoming.  Then  it  can  be 
stored  in  ravines  so  as  to  be  used  in  the  valley  if  necessary. 

The  Chairman.  Are  you  familiar  with  the  North  Platte! 

Mr.  McIntosh.  No. 

The  Chairman.  You  do  not  know  how  much  of  an  undertaking  that 
would  bef 

Mr.  McIntosh.  No  ;  but  I  luive  been  informed  by  a  practical  engineer 
who  went  out  there  iiboiit  ten  days  ago,  that  it  is  perfectly  practicable 
to  take  the  water  out  of  the  North  Platte  River  on  to  the  table  land. 

Tli(^  Chairman.  If  that  were  done  and  the  flood  waters  were  saved 
you  could  irrigate  considerably"? 

iMr.  McIntosh.  We  coultl  iriigate  the  whole  divide. 

The  Chairman.  What  are  the  opportunities  on  the  divide  for  storing 
storm  water  in  the  ravines  f 

Mr.  McIntosh.  There  are  a  number  of  natural  basins  on  the  table- 
land where  water  stands  the  whole  season  round.  I  have  been  all  over 
tlie  table  land  there. 

The  Chairman.  These  natural  basins  are  not  always  the  best  places. 
Sometimes  you  could  save  water  better  by  making  your  own  basin  in 
the  ravine.  They  are  apt  to  have  underground  communication  and 
leak  badly.  Besides,  you  would  need  to  make  the  places  deep  or  the 
evaporation  would  be  bad.  Are  there  opportunities  to  make  ponds 
there  so  as  to  have  water  f 

Mr.  Mc^lNTOSH.  Yes. 

The  Chairman.  IJow  deep  is  the  water  under  the  surface  ! 

Mr.  McIntosh.  On  the  table  land  it  varies.  It  runs  from  75  feet  to 
250. 

The  Chairman.  How  dee])  is  it  in  the  Lodge  Pole  Valley? 

Mr.  McIntosh.  Twenty-three  feet  inthecenterof  the  valley  and  then 
as  you  iro  back  toward  the  table  land  the  depth  is  greater. 

The  Chairman.  Is  there  much  of  a  flow  of  the  underground  water  in 
the  Lodge  Pole  at  23  feet  ? 
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Mr.  McIntosh.  Yes,  the  wells  are  inexhaustible. 
The  Chairman.  Something  might  be  done,  perhaps,  by  pumping 
there? 

Mr.  McIntosh.  Yes,  I  think  so. 


STATEMENT  OF  THEODOEE  MENGES,  OF  KIMBALL. 

The  Chairman.  On  what  stream  do  you  reside  f 

Mr.  Menges.  On  the  Lodge  Pole. 

The  Chairman.  Has  there  been  any  irrigation  from  the  Lodge  Pole 
in  your  vicinity  ? 

Mr.  Menges.  Yes,  to  some  extent. 

The  Chairman.  With  what  success  T 

Mr.  Menges.  With  the  best  of  success.  They  have  gardened  some. 
They  have  farmed  barley  and  some  oats  (60  bushels  to  the  acre).  The 
barley  was  35  bushels  to  the  acre.  They  have  got  excellent  corn  and 
all  kinds  of  vegetables  in  great  abundance. 

The  Chairman.  What  are  the  opportunities  for  irrigating  on  the 
Lodge  Pole  in  your  neighborhood  f 

Mr.  Menges.  They  are  good. 

The  Chairman.  How  can  they  be  utilized  ! 

Mr.  Menges.  By  damming  the  valley. 

The  Chairman.  Does  much  water  flow  in  the  Lodge  Pole  at  any  sea- 
sou  of  the  year  ? 

Mr.  Menges.  An  average  of  about  12  cubic  feet  per  second  flows  on 
the  surface.  At  Kimball  we  have  been  at  considerable  expense  to  make 
surveys  to  find  out  how  much  water  we  have  there,  expecting  to  con- 
struct a  dam  and  create  a  water  power.  It  was  estimated  by  an  engi- 
neer we  had  there  that  we  had  five  times  as  much  water  flowing  on  the 
surface  as  flood  in  the  stream  itself. 

The  Chairman.  Is  there  any  opportunity  to  get  that  water  to  the 
surface  if 

Mr.  Menges.  We  have  made  soundings  across  the  valley,  a  distance 
of  about  400  fee4;,  and  we  find  that  the  distance  to  rock  bottom  varies 
jrom  11  to  17  feet.  About  from  2  to  3  feet  beneath  the  surface  of  the 
soil  we  come  into  water,  and  from  there  all  the  way  down  into  the  rock. 
To  bring  that  water  to  the  surface  is  very  desirable,  and  we  believe  it 
can  be  done  by  putting  down  a  dam  of  some  sort  on  this  rock  bottom 
and  building  it  up. 

The  Chairman.  They  have  not  resorted  to  pumping  there  at  all  f 

Mr.  Menges.  Ko.  We  do  not  know  how  it  is  possible  even  to  get 
down  to  that  rock-bottom.  We  have  sounded  with  augers  but  we  need 
to  get  down  so  as  to  make  a  larger  excavation. 

The  Chairman.  Is  there  any  other  possible  water  supply  for  you  ex- 
cept the  Lodge  Pole  ? 

Mr.  Menges.  That  is  all,  excepting  the  storm  waters.  With  refer- 
ence to  those  storm  waters  we  find  these  lagoons  on  the  divide,  and, 
as  slated  by  yourself  and  others,  I  think  they  are  not  the  best  places 
for  catching  these  waters.  Take  the  whole  of  Kimball  County  and  you 
will  find  it  more  or  less  rolling.  We  have  "draws"  there  in  places 
varying  from  20  to  500  feet.  They  will  sometimes  have  enough  water 
during  these  storms  to  swim  a  horse  across  them.  I  know  that  passing 
my  house  and  passing  the  ranch  in  which  1  live  there  is  a  place  that 
looks  perfectly  dry  generally.  It  drains  a  distance  of  two  miles.  We 
have  our  heavy  freshets  in  July  and  August  and  the  water  was  five  and 
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six  feet  deep  towards  the  end  of  July  and  first  of  August.  ,  Take  the 
town  of  Kimball  and  for  two  or  three  hours  after  a  heavy  storm  you 
could  row  a  boat  through  its  streets.  Kimball  drains  a  body  of  laad 
of  two  or  three  townships,  I  should  say,  and  when  the  heavy  fiooil8 
come  it  makes  the  whole  town  practically  a  lake. 

The  Chairman.  If  that  water  was  stored  it  would  do  considerable 
good. 

Mr.  Meng-es.  Yes,  an  immense  amount  of  good. 

The  Chairman.  Would  you  regard  surveys  and  examinations  as  to 
the  best  points  for  designation  for  reservoirs  as  desirable  t 

Mr.  Menges.  Very  desirable  and  exceedingly  valuable  to  the  people. 

The  Chairman.  We  want  to  know  whether  money  spent  in  that  way 
will  be  useful. 

Mr.  Menges.  Very  useful  and  it  will  be  very  highly  appreciated. 
In  the  town  of  Kimball  we  have  been  attempting  to  develop  a  water- 
power  and  have  been  at  an  expense  of  $500  or  $600,  which  demon- 
strates the  desire  of  the  people  to  have  better  water  facilities. 

The  Chairman.  What  is  the  fall  of  the  stream  ? 

Mr.  Menges.  It  is  14.4  feet  to  the  mile. 

The  Chairman,  Then  a  mile  of  a  channel  or  cut  would  bring  you  to 
the  level  of  the  bottom  of  it,  will  it  not  ? 

Mr.  Menges.  Yes. 

The  Chairman.  Then  you  would  not  have  to  build  the  dam  so  high ! 

Mr.  Menges.  No,  although  we  get  power  of  course  in  proportion  as 
we  raise  the  dam.  We  have  made  an  examination  10  miles  westward 
from  the  town  of  Kimball,  and  we  find  that  the  average  will  be  15  feet 
to  the  mile.  In  some  places  the  fall  would  be  greater  than  at  others. 
We  had  intended  to  take  out  a  canal,  and  went  up  10  miles  and  found 
it  15  feet  to  the  mile  on  an  average.  Then  we  made  accurate  measore- 
meut  for  5  miles  and  for  that  distance  it  was  14.4  feet  to  the  mile. 

The  Chairman.  In  a  couple  of  miles  you  would  get  to  bed-rock? 

Mr.  Menges.  Yes.  Immediately  west  of  the  town  of  Kimball  yoa 
will  find  the  bed-rock  and  all  water  flows  over  the  rock  itself. 

The  Chairman.  Why  would  that  not  be  a  good  point  ? 

Mr.  Menges.  It  would  be  an  excellent  point,  but  it  would  not  be 
at  the  place  where  the  town  wants  it. 

The  Chairman.  Suppose  you  built  your  dam  there  and  brought 
the  water  through  the  town  by  a  flume  or  pipe  If 

Mr.  Menges.  That  would  do.  We  want  it  to  make  a  lake  near  the 
town,  however,  and  were  willing  to  put  in  a  little  extra  expense.  lu 
that  stream  we  have  12  to  14  cubic  feet  to  the  second.  It  is  supposed 
that  we  can  have  about  25  to  30  by  putting  this  dam  down  to  bed-rock, 
and  possibly  more  than  that.  One  estimate  was  that  we  could  have 
about  CO  by  putting  it  down  to  bed-rock..  If  we  could  save  the  flood 
water  we  would  have  all  the  water  we  wanted  for  the  whole  valley  aud 
a  portion  for  the  divide. 

The  Chairman.  You  could  build  a  dam  and  save  the  water  by  that 
means.  I  should  build  a  dam  where  the  rock  is  and  I  should  have  a 
pi£)e  at  the  bottom — an  iron  pipe — cemented  in  so  that  you  could  draw 
the  water  out  aud  irrigate  a  great  deal  of  the  land.  You  would  want 
to  draw  water  off  in  the  summer,  would  you  not,  for  irrigating  pur 
poses  f 

Mr.  Menges.  I  think  you  would  not  want  it  all.  By  taking  the 
North  Platte  and  going  20  or  30  miles  into  Wyoming,  that  is  a  magniti- 
cent  divide  lying  between  the  Lodge  Pole  and  the  North  Platte.  Thei*e 
are  1,500,000  acres  that  coulU  be  utilized  and  utilized  w^lL  There  k 
practically  no  waste  land  at  all. 
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The  Chairman.  The  Platte  River  is  a  large  river. 

Mr.  Menges.  Very  large. 

The  Chairman.  A  great  deal  of  it  runs  to  waste. 

Mr.  MENaES.  Yes;  a  great  deal  of  it.  In  the  spring  as  mnch  as  1} 
to  4  feet  in  depth  over  a  half  to  three-quarters  of  a  mile  was  flowing 
down. 

STATEHEHT  OF  J.  A.  PHILLIPS,  OF  OBAHT. 

The  Chairman.  Is  there  any  stream  of  water  in  your  county  f 

Mr.  Phillips.  No  ;  the  nearest  stream  of  water  we  have  is  20  miles 
away.    I  live  20  miles  south  of  this. 

The  Chairman.  How  would  you  suggest  that  this  section  might  be 
redeemed  by  irrigation! 

Mr.  Phillips.  We  would  like  to  have  a  ditch  commence  in  Colorado, 
20  miles  from  the  Nebraska  line. 

The  Chairman.  Is  there  any  place  at  which  you  could  get  the  water 
oat! 

Mr.  Phillips.  There  is  such  a  fall  that  it  will  come  along. 

The  Chairman.  Suppose  you  went  still  farther  up? 

Mr.  Phillips.  There  is  a  sand  region  farther  up  that  would  make  it 
difliciilt  to  get  the  water  through? 

The  Chairman.  You  want  to  get  below  the  sand! 

Mr.  Phillips.  We  will  have  to  do  that,  we  think. 

The  Chairman.  You  can  not  raise  crops  in  your  vicinity  without  ir- 
rigation 1 

Mr.  Phillips.    We  can  not  raise  com. 

The  Chairman.  Can  you  raise  any  other  kind! 

Mr.  Phillips.  We  can  raise  wheat,  rye,  and  a  half  a  crop  of  oats. 

The  Chairman.  How  much  wheat! 

Mr.  Phillips.  Eight  to  18  bushels  per  acre,  but  there  is  more  of  it 
at  3  and  5  bushels  per  acre  than  there  is  at  8. 

The  Chairman.  How  deep  is  it  to  water  where  you  are! 

Mr.  Phillips.  One  hundred  and  eighty-five  feet. 

The  Chairman.  You  have  not  tried  artesian  water! 

Mr.  Phillips.  No. 

The  Chairman.  Ih  there  an  abundance  of  water  when  you  get  down 
185  feet ! 

Mr.  Phillips.  Yes;  we  can  run  a  wind-mill  constantly  with  a  2-inch 
pipe  and  can  not  exhaust  the  supply  of  water  at  the  bottom  of  the  pipe. 

The  Chairman.  Have  you  irrigated  any  land  with  wind-mills! 

Mr.  Phillips.  Not  to  any  great  extent! 

The  Chairman.  Have  you  irrigated  gardens  ! 

Mr.  Phillips.  People  have  irrigated  their  gardens  that  way.  In  the 
south  part  of  the  county  there  is  a  kind  of  surface  spring  water,  and 
they  had  some  little  crops  there.  In  the  eastern  part  of  the  county  it 
is  lower  and  they  have  some  better  cro[)s  there.  We  do  not  see  our 
way  to  farming  there  unless  we  can  see  our  way  to  water. 

The  Chairman.  Is  there  any  way  to  store  storm  water  there  ! 

Mr.  Phillips.  Yes;  there  are  natural  reservoirs  all  over  there. 

The  Chairman.  In  these  large  natural  depressions  the  water  evapo- 
rates.   You  would  have  to  find  smaller  ones. 

Mr.  Phillips.  We  could  get  them  of  any  size. 

The  Chairman.  You  have  not  tried  to  make  ponds  ! 

Mr.  Phillips.  I  have  a  small  pond  which  ;s  used  somewhat  for  a 
^h  pond. 

i38  A  L— .yoL  III 3Ci 
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Tlie  Chairman,  If  it  would  tlo  for  fish  it  would  do  for  irrigatiou. 
Mr.  Phillips,  Cortainly,     We  can  piimp  water  into  it. 
The  Chairman.  Yoa  can  not  fill  it  from  storm  water,  then. 
,  JiIPi  Thillips.  No.    Our  raius  in  tlie  spriug  are  lieavy.     From  Jau- 

n'  ,to  June  we  liave  bad  for  three  years  past  plenty  of  rain  and  after 
time  we  have  had  scarcely  any  rain.    If  we  had  reservoirs  pre- 
pared ve  would  be  able  to  store  that  eaxiy  spring  mttst. 
The  OHAjftftjU.  AM  iHi^ttoti  bt  tU  dtioeA  ttttairWU  enable  yoa 
'    tondse  oropsi 

Hr.PaiXAJPs;  Tetj  vithedtany  troiiM& 

The  Ohatuelk.  It  that  aeotion  wore  snrreyed  ekreftiUj  nmd  plHbea 
for  reeerroirs  located  by  scfentiflo  men  of  eXpertebee  mmld  Ik  be  oHftil 
i6«nt 

Mr.  PHnjjps.  I  think  it  wonld.  Tbe  m^orf liy  of  oar  iktmeos  now 
tiUnk  lUt  the  (mly  thing  tti  be  draw  Is  to  MMe  the  Mora  wMsr. 

BIATSitBIT  or  JAKBS  BOBSOV,  OF  JuisSBUXa,  OOIA, 

The  OHAlTtMAli.  WhatisyonroocopatiODl 

Mr.  BbbBON.  I  an^  in  the  banking  boafneM  there. 

The  Ohatbmah.  Has  yonr  attentittn  been  called  te  the  defleiflaQy  of 
.  moistare  here  for  thb  purpose*  of  grovth  of  oropt. 

Hr.  BOBSON.  It  has. 

Hw  EwAntTnAw.  How  knghBTeyoD  been  beret 
.  Hr.  BOBBOB.  About  two  and  a  half  years. 

The  Obajbmah.  Have  you  looked  over  tbe  eonntry  to  see  vhrt  Uie 
conditions  were  by  which  fonning  ndght  be  improted  irad  nuHtfUni  bb- 
t^nedt 

Mr.  UoBBON.  Tea. 

The  Ohaibman.  We  shall  he  glad  to  have  any  statements  yon  tilink 
proper  to  make  in  regard  to  the  matter. 

Mr.  BOBSON.  The  land  I  speak  of  is  between  the  fTorth  Platte  and 
the  Lodge  Pole  Greek,  and  between  tbe  one  hundred  and  second  and 
the  one  hundred  and  fourth  meridians.  From  the  time  I  have  been  in 
this  country  I  have  become  cODvinced  that  to  make  a  snccess  of  com 
it  is  necessary  to  have  more  moistare.  We  have  for  that  pnrpose,  in 
onr  town,  discussed  the  matter  in  onr  board  of  tratle.  There  was  a 
committee  formed  to  investigate  it  and  see  whether  there  was  any 
po8sil>ility  of  irrigating  the  region  which  I  have  mentioned,  from  Jntes- 
burg  west  and  nortbweat.  The  committee  engaged  the  services  of  an 
engineer  of  Denver,  named  Wilson,  to  go  across  this  eonntry  and  see 
whether  there  was  any  possibility  of  tekingthe  water  from  tbe  North 
Platte  and  bringing  it  over  toward  Julesburg  and  irrigating  there. 
To  make  my  remarks  shorter,  I  will  read  a  short  paper  that  the  oom- 
mittee  prepared  yesterday,  after  they  learned  that  your  committee  was 
to  meet  here. 

The  paper  is  as  follows : 

ir  object  id  layiitj;  tbia  scheme  before  tbe  committee  is  to  call  your  attentToq  to 

.,     id  give  it  proininence  and  recotn'*' —  -■■ -' — '-*•= ' *  ' * 

and  value  to  a  large  number  of  people 


it,  and  give  it  proumence  and  recoenition  lu  an  nndartakin^  of  great  importaaoe 
and  value  to  a  large  number  of  people  in  one  of  the  most  fertile  i^gioos  of  weatero 
Nebraska.    Tbe  practicability  of  ditching  from  the  North  Platte  lUver,  at  a  point 


northwiistof  Julesburg  about  100  miles,  across  the  table- land,  has  been  establlsbttdliy 
reliiiiinary  survey.  The  proposed  route  in  from  a  point  on  the  North  Platte  Rf — 
Lr  Camp  Clark,  on  to  the  table-land,  and  in  a  sonthesfit  direction  to  Julesbora 


a  preliiuLTiary  survey.    The  proposed  route  in  from  a  point  on  the  North  Platte  River, 
~      r  Camp  Clark,  on  to  the  table-land,  and  in  a  sonthesfit  direction  to  Julesboi^. 
itfcard  to  the  qnality  of  the  seotiou  of  eonntry  to  be  irrigated,  we  nonld  Vi 


'^evfl  that  uu  atretch  of  couutty  a{)proa<:hiu);  this  to  any  degive  ii 
•m  hap  twefl  irrigated  m  the  VI  uai. 
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The  Boil  is  first-olaafl ;  no  sand  or  gravel  to  be  fonnd  in  the  entire  distance  except  in 
the  river  bottom. 

From  the  point  where  the  projected  route  strikes  the  table  land  to  the  terminns 
tb^sre  is  not  one  acre  of  inferior  land,  and  no  area  can  be  found  that  will  irrigate  to 
better  advantage. 

A  ridge  or  divide  extends  almost  the  entire  route,  thus  allowing  the  water  to  be 
conducted  both  ways  for  many  miles.  The  river  bluffs  are  composed  of  soil  and  soft 
rock.  The  river  bottom  contains  some  sand,  the  same  as  is  found  all  along  either 
valley  Of  the  Plattes.  The  survey,  which  was  made  by  Mr.  C.  A.  Wilson,  a  civil 
engineer  of  Denver,  fonnd  the  fall  of  the  North  Platte  River  t*>  be  10  feet  to  the  mile, 
and  the  height  of  the  bluffs  about  350  feet.  The  fall  of  the  table-land  is  about  7  feet 
to  the  mile,  the  general  trend  being  to  the  southeast  from  the  starting  ])oint.  The 
scope  to  be  irrigated  is  on  an  average  about  25  miles  in  width ;  beautiful,  level-lying 
land,  with  a  ridge  running*  along  the  center,  this  making  it  easy  to  irrigate  the  whole 
scope. 

The  oommittee  believe  that  this  project  bids  fair  to  open  up  the  richest  part  of  the 
West,  and  make  the  whole  tract  embraced  within  the  scope  of  the  ditch  a  perfect 
partlen,  aiid  the  {)eople  a  rich  and  prosperous  community. 

That  no  ditch  in  the  West  would  be  more  profitable  to  its  constructors  and  satis- 
factory to  its  operators. 

Mr.  EoBSON.  I  would  say  in  regard  to  the  wat^r  supply  that  the  North 
Platte  hafe  always  afforded  an  abundance  of  water,  and  that  the  engin- 
eer at  the  time  he  was  there,  just  about  a  year  ago,  said  that  there  was 
then  an  abundance  of  water  for  the  supply  of  three  or  four  or  half  a 
dozen  such  ditches  as  would  be  necessary  to  irrigate  that  region,  prob- 
ably, at  that  time.  The  inhabitants  aronnd  the  river  there  have 
been  there  for  a  great  number  of  years ;  they  said  they  never  knew  the 
river  to  be  so  low,  although  it  is  probably  lower  now  than  it  hfl,s  ever 
been.  Still,  if  the  river  did  not  afford  enough  surplus  water  running,  I 
think  the  possibility  of  obtaining  water  enough  by  creating  dams  in  the 
gravel  is  very  great,  and  would  be  successful.  All  through  this  whole 
region  ot  country  there  is  an  underlying  stratum  of  water  that  is  prac- 
tically inexhaustible.  That  has  been  demonstrated  without  any  dis- 
pute. It  is  necessary  that  dams  should  be  built  if  anything  is  to  be 
innde  out  of  that  country  in  the  way  of  agriculture.  1  think  that  by 
building  dams  and  running  down  into  this  gravel-bed  a  water  supply 
can  be  obtained.    It  may  be  expensive,  but  the  water  is  there. 

The  Chairman.  Do  you  think  an  investigation  by  the  Government 
as  to  the  best  mode  of  doing  it,  and  where  the  water  can  be  obtained 
and  estimates  of  cost  and  reservations  made  for  reservoir  sites  would 
be  vAltiable  to  thie  peoplie  here! 

Mr,  KoBSON.  Very  valuable,  indeed. 

STAtEMEHT  OF  C.  A.  WALEEB,  OF  OOALALLA: 

The  Chairman.  What  is  your  occupation  f 

Mr.  Walker.  I  am  county  surveyor  of  this  county. 

The  Chairman.  Ybu  are  familiar,  I  suppose,  with  the  water  supply 
about  here  f 

Mr.  Walker.  Yes. 

The  Chairman.  Have  you  made  any  surveys  in  reference  to  irriga- 
tion f 

Mr.  Walker.  Yes. 

The  Chairman.  You  may  state,  in  your  own  way,  what  you  have 
done,  And  give  us  your  views  with  regard  to  irrigation. 

Mr.  Walker.  I  made  one  preliminary  surv^ey  on  the  south  side  of 
the  South  Platte  Eiver,  beginning  at  the  Colorado  line  and  extending 
it  about  23  miles  east.  From  what  I  have  done  I  should  think  a  water- 
supply  eoiild  be  easily  obtained  at  that  pointy  and  a  dit'Ch  could  be  built 
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at  very  little  expense.    There  are  aboiit  30,000  or  40,000  aores  of  land 
tliat  ooald  be  pat  luider  dltoh, 

The  Chaibmah.  If  a  ditoh  were  oommenoed  at  tihat  pmni  would  it 
get  onto  the  table-lands  t 

Mr.  Walkbb.  Not  so  fbr  down  as  I  oame.  I  should  think  it  woidd 
take  30  or  35  miles  to  do  that. 

The  Ohaibman.  Oan  you  not  go  up  higher  to  better  ad^cantagey.and 
get  a  ditch  on  to  the  table-landsi  or  are  yon  in  the  sand  belt  t* 

Mr.  Walkbb.  Na  I  eonld  have  gone  30  or  85  miles  fhrther  np  the 
river,  and  by  that  means  it  wonld  get  to  the  table-land. 

The  Ohaibman.  Would  not  that  be  a  better  placet 

Mr.  Walkub.  I  think  likely  it  would. 

The  Ohaibman.  How  would  you  get  the  water  flrom  the  river  t 

Mr.  Walkbb.  By  means  of  a  galleiy  going  down  into  the  giavd 
bed. 

The  Ohaibman.  Is  that  ditch  going  to  be  constructed  t 

Mr.  Walkbb.  I  do  not  know. 

The  Ohaibman.  What  chance  is  there  for  storing  storm-water  on  the 
south  side  of  the  river  t 

Mr.  Walkbb.  There  are  veiy  good  chances.  On  tiie  south  side^in 
&ct|  on  both  sides— of  each  of  the  rivers,  the  North  and  South  Plattes, 
there  are  lagoons,  the  lower  parts  of  which  could  be  dammed  up,  md  I 
think,  a  great  deal  of  storm-water  could  be  saved. 

The  following  papers  were  received  and  filed.  The  committee  tihen 
adjourned,  to  meet  at  Washington,  D.  0.,  on  the  call  of  the  chairmaa : 
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BCHBRMBRHORN,  BNOINEBR  MBBRABKA 
X7HION  PACIFIC  RAILW^AT. 


Tlie  main  line  of  the  Union  Pacific  Railway,  from  the  one  hnndredth  meridian  west 
to  Cheyenne,  passes  through  the  western  part  of  Nebraska  and  eastern  part  of  Wyo- 
ming. Along  this  line  the  water  sapply  of  the  road  is,  with  two  exceptions,  derived 
OTitirely  from  wells,  which  give  a  sapply  ample  for  all  nses  of  the  company.  The  road 
lies  along  the  South  Platte  Kiver  and  Lod^e  Pole  Greek,  and  the  wells  are  sank  on 
this  line,  varying  in  depth  from  12  to  30  feet  east  of  Potter  Station,  and  west  of 
there  from  35  to  120  feet  deep.  In  sinking  these  wells  trouble  was  often  had  on 
account  of  quicksand. 

Following  is  a  list  of  wells  along  the  above  line,  with  depth,  quantity,  and  quality 
of  water,  etc. : 


Station. 


Willow  Island 
Brady  Island  . 

Maxwell 

Koith  Platte.. 

C  Fallon's 

Paston 

Ogal  11a 

Julesbnrg  .... 

Weir 

Lod^e  Pole  . . . 

Sidney 

Potror 

Eushnell 

PineBlufis.... 

Egbert 

Hillsdale 

Atkins 


Depth. 


Feet. 

m 

12 
10 
70 
15 
19 
10 
18 
17 
17 
35 
30 
40 
40 
85 
00 
120 


Diameter. 


Feet 

m 

12 

12 

* 

12 
12 

12 

P 

12 
12 


Qnantity. 


Ample.. 


LO  ... 

do  ... 

Limited 

— do ... 

Ample.. 


lo ... 
do... 

Limited 
— do  ... 
Ample.. 


lo ... 

Limited. 
Ample.. 

....do ... 

Limited. 

. . . .  do  . . . 


Qoality. 


Fair. 
...do. 
. .  .do. 
Ghiod. 
. .  .do. 
...do. 
...do. 
...do. 
...do. 
...do. 
,.  do. 
...do. . 
...do. 
..do. 
...do. 
...do. 
Ftdr. 


*  Four  3inch  pipes. 


r  Jess  alkali  is  fonnd  in  the  water  of  all  the  above  wells.    At  Big  Springs  the 
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it  being  a  gravity  supply.  The  water  is  of  good  quality,  but  the  supply  is  limited. 
At  Kimball  the  water  is  pumped  from  Lodge  Pole  Creek,  about  I  mile  from  the 
load,  direct  into  the  tank.    The  supply  is  ample  and  the  quality  good. 

l/to  storage  system  in  use  on  the  road.  No  record  has  been  kept  by  this  department 
of  the  rain-fall  in  this  part  of  the  State.  The  rain-fall  is  light,  and  what  there  is  gen- 
erally occurs  between  the  months  of  January  and  July. 

There  are  no  irrigation  enterprises  in  successful  operation,  though  several  plans  for 
the  same  have  been  talked  of. 

At  Kearney  there  is  a  canal  rpnning  from  the  Platte  River,  which  furnishes  water 
power,  bat  is  not  used  for  irrigation  purposes. 

STATEMENT  OF  ABBEN  WOODCOCK,  QENERAL  LAND  COMMIS- 
SIONER OF  THE  UNION  PACIFIC  RAILWAY  COMPANY. 

The  Union  Pacific  Company  has  never  made  any  surveys  relative  to  irrigating  its 
lands.  Neither  has  it  at  any  time  published  maps  or  reports  on  the  subject  of  irri- 
gation.   We  have  nothing  in  print  relative  to  the  matter. 

Tlie  subject  of  irrigation  is  a  very  important  one.  The  solution  of  the  problem, 
**  How  can  the  millions  of  acres  of  our  arid  lands  be  irrigated?  "  may  well  engage  the 
best  minds  of  our  country,  and  especially  enlist  the  attention  of  Congress. 

There  is  no  more  beautiful  country  in  the  world  than  that  which  lies  between  the 
Missouri  River  and  the  Rockies,  ''The  great  divide  of  our  continent."  Richer  land 
the  sun  does  not  shine  on.  The  west  third  of  this  lovely  country  is  mostly  unpro- 
ductive for  the  want  of  water.  Where  water  has  been  applied  to  its  soil  vegetation 
springs  up  like  magic  and  grows  and  blooms  with  all  the  luxuriance  of  a  flower  gar- 
den. Its  yield  of  vegetables,  the  cereals,  and  of  fniits  is  very  prolific,  and  the 
quality  is  of  the  very  best. 

In  Colorado,  the  land  to  yield  must  be  irrigated.  This  is  also  true  of  Wyoming, 
Idaho,  Utah,  Arizona.  New  Mexico,  Nevada,  and  the  south  of  California. 

In  Colorado,  east  of  the  mountains,  the  rivers  and  streams  are  already  tapped  by 
irrigating  ditches;  and  in  the  driest  part  of  the  season  hardly  furnish  sufficient 
water  to  irrigate  the  lands  that  are  already  under  cultivation.  The  South  Platte,  in 
its  meandering  course  through  Nebraska,  is  but  a  bed  of  sand,  the  water  having  been 
taken  from  it  in  Colorado.  The  same  may  be  said  of  other  streams  that  have  their 
source  in  the  Rockies.  In  the  dry  season  but  little  water  through  these  channels 
reaches  the  Missouri. 

It  is  supposed  that  if  the  few  floods  that  swell  those  streams  in  summer  were  gath- 
ered into  reservoirs,  sufficient  water  would  be  furnished  to  irrigate  the  lands  which 
are  now  under  cultivation.  At  present  this  is  not  the  case.  But  how  can  water  be 
procured  to  irrigate  the  millions  of  acres  in  Colorado  that  are  yet  uncultivated  and 
ean  be  used  only  for  grazing  land? 

In  the  spring-time  of  the  year  the  melting  snows  of  the  mountains  come  thunder- 
ing down  the  rocky  defiles  of  the  mountains  in  cascades,  and  the  rain-storms  at  times 
pour  in  torrents.  These  swell  the  creeks  and  streams  to  overflowing,  but  soon  are 
carried  away  in  swiftly-running  currents  and  are  lost  in  the  great  rivers  on  their 
way  to  the  sea.  How  can  the  priceless  waters  of  these  spring  floods  be  saved  to  the 
parched  up  and  thirsty  country?  By  collecting  them  into  numerous  and  extensive 
reservoirs  throughout  the  country.  These  reservoirs  must  be  strongly  and  scientific- 
ally built.  Large  canals  and  ditches  must  be  so  constructed  that  the  waters  in 
flood  time  may  be  carried  from  the  creeks  and  rivers  at  a  high  elevation  into  these 
reservoirs.  No  water  of  flood-time  must  be  allowed  to  escape  as  long  as  there  may  be 
room  in  the  reservoirs. 

There  would,  of  course,  bo  a  constant  loss  of  water  from  the  reservoirs  by  seepage 
into  and  through  the  ground.  The  water  that  would  escape  by  seepage  would  again 
appear  to  the  surface  in  the  lorm  of  springs  and  little  rivrilets.  These  would  break 
ont  in  low  depressions  of  the  ground,  in  ravines,  and  small  valleys. 

These  springs  and  rivulets  would  be  utilized  by  the  farmer  in  watering  his  stock  or 
in  irrigating  his  orchards  and  garden. 

Reservoirs  might  be  made  in  the  creeks  and  rivers  themselves  by  building  good  and 
snbstantial  drains  at  certain  available  places  along  their  courses. 

Mr.  Gilmore,  general  manager  of  the  Platte  Laud  Company,  Denver  (who,  by  the 
way,  has  studied  this  subject  for  years),  says  that  in  Colorado  they  estimate  tnat  a 
stream  of  water  eqnal  to  1  cubic  foot  per  second  of  time  is  sufficient  for  irrigating 
50  acres.  It  is  believed  that  could  the  vast  amount  of  water  that  falls  in  spring  and 
occasionally  at  intervals  during  the  year  be  saved  for  irrigation,  it  would  be  amply 
saffioient  to  make  the  States  and  Territories  above  named  bloom  like  a  rose  agricultu- 
rally. The  cost  of  the  constrnction  of  such  reservoirs,  canals,  and  ditches  wonld  l>e  so 
great,  that  capitalists,  as  yet,  have  not  dared  to  undertake  the  enterprise.  Should 
onr  General  Government  load  oif  in  this  great  ent'Orprise  by  making  the  required  sui- 
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veyn  iu  the  different  States  and  Territories  where  irrigation  is  a  neoeasity,  and  in- 
angurate  that  great  work,  capitalists,  and  the  people  generally,  woald  enthuiiaBliio- 
ally  join  in  and  give  every  aid  in  their  power. 

THE  LANDS  OP  THE  UNION  PACIFIC  RAILWAY  COMPANT. 

Nebraska, — As  far  west  as  North  Platte,  on  the  Union  Division  of  the  Union  Paoifie 
Railway,  the  conntry  is  agriculturally  rich  and  most  prolific  in  crops,  and  for  some 
distance  beyond  Julesburg  crops  are  raised  successfully  without  irrigation.  In  tpe 
extreme  western  part  of  the  State  "dry  farming**  (as  cultivation  witnout  irrigatioo 
is  called)  has  not  thus  far  been  entirely  successful.  Good  crops,  however,  at  some 
seasons  in  the  western  part  have  been  raised.  The  settlers  have  confidence  and  1)6- 
lieve  that  ere  long  iu  the  future  the  rain-fall  will  bo  amply  sufficient.  The  anoiount  of 
rain-fall  from  year  to  year  has  gradually  increased.  The'rain-fall  this  year  has  1>eeQ 
abundant  and  the  prospect>s  for  an  abundant  crop  are  splendid.  The  company  bat) 
practically  sold  its  lands  in  Nebraska.  It  has  but  few  pieces  unsold.  Irrigation  1 
do  not  think  is  needed  in  any  part  of  Nebraska. 

Wyoming.— The  company  has  sold  all  its  laud  iu  this  Territory  as  far  west  as  Fort 
Steele,  with  the  exception  of  a  few  sections.  The  land  was  sold  for  grazing  purposes, 
with  few  exceptions,  to  men  engiiged  in  raising  cattle.  Wo  have  yet  a  large  body  of 
land  in  the  western  part  of  the  Territory,  at  least  '^,500,000  acres,  lying  on  either  side 
of  Green  River.  I  have  no  doubt  that  a  great  i)ort  ion  of  this  land  lying  west  of  Green 
River  cau  be  made  highly  productive  and  capable  of  sustaining  thousands  of  people 
by  constructing  a  canal  that  will  tap  the  river  high  up  towards  its  source,  by  means 
of  which  at  least  two-thirds  of  the  company's  as  well  tis  the  Government's  lands  can 
be  successfully  irrigated.  I  ask  that  your  committee  investigate  this  subject  when 
in  Wyoming.  There  is  no  question  about  the  richness  of  the  soil;  oven  that  upon 
which  the  station  of  Green  River  is  situated,  which  seems  so  sterile.  When  at  th»t 
station,  please  look  at  the  little  iuclosure  of  a  Mr.  Johnson,  just  south  of  our  track. 
It  is  as  green  and  beautiful  as  a  Washiugton  City  park — t  he  ciiects  of  irrigation.  Ow- 
ing to  the  high  altitude  of  Wyoming,  Indian  corn  can  not  probably  be  raised,  bat 
other  crops  will  be  a  success.  Eastern  Wyoming  is  very  similar  to  western  Nebraska, 
and  but  little  irrigation  will  be  necessary.  I  am  of  the  opinion  that  the  North  Platte, 
flowing  through  the  southeast  of  this  Territory,  can  be  made  to  yield  its  waters  topcr- 
tious  of  land  in  that  part  of  the  Territory.  The  same  may  be  eaid  of  Bear  River,  iu 
the  western  part  of  the  Territory.  The  unsold  W^yoming  land  has  up  to  this  date 
been  a  source  of  outgo  to  the  company  iu  the  shape  of  fees  paid  for  obtaining  patents 
and  the  yearly  taxes,  (lud  has  furnished  no  income.  It  now  seems  probable  that  these 
payments  will  have  amounted  to  so  much  by  the  time  this  land  is  sold  as  to  largely 
reduce  the  net  revenue  of  the  company  from  this  portion  of  its  grant. 

Colorado. — The  comi>any  has  over  2,500,000  acres  of  land  in  this  State.  The  greater 
portion  cau  be  used  alone  for  grazing  purposes  unless  irrigated.  In  the  extreme 
eastern  part  of  the  State  settlers  on  quite  a  large  area  adjoining  Kansas  and  N(^b- 
raska  have  beeu  trying  farming,  but  with  varying  success.  To  insure  crops  even 
here  irrigation  is  necessary.  I  have  written  more  fully  of  this  State  in  the  com- 
mencement of  this  letter. 

Idaho. — The  company  had  no  laud  grant  iu  this  Territory,  but  owing  to  its  Oregon 
Short  Line,  and  Utah  and  Northern  Railway,  it  has  groat  interest  in  the  Territory. 
The  land  is  very  rich.  The  Snake  River,  having  its  source  iu  our  National  Park,  and 
meandering  through  the  central  and  west  portion  of  the  Territory,  is  capable  of  ir- 
rigating millions  of  acres,  and  of  making  the  south  half  of  this  Territory  ixs  produc- 
tive and  I  ich  as  any  part  of  our  country.  The  climate  is  admirable,  and  when  water 
touches  its  soil  vegetation  seems  to  spring  up  spontaneously. 

Utah. — The  company  has  a  little  over  400,000  acres  of  land  in  Utah.  The  greater 
part  of  this  land  is  situated  iu  the  eastern  part  of  the  Territory,  acyaceut  to  Wyo- 
ming, and  is  very  broken  and  mountainous.  At  present  the  greater  portion  of  it  is 
iit  only  for  grazing  purposes.  The  land  in  Utah,  without  exception,  must  be  irri- 
gated to  produce  agriculturally.  The  surface  of  the  country  is  broken  into  high 
hills  and  mountains,  very  rich  valleys  intervening.  Much  of  the  land  can  never  be 
reached  with  water,  but  many  valleys  cau  be  irrigated  by  the  outlay  of  capital, 
and  when  irrigated  will  become  surpassingly  beautiful  like  that  of  Salt  Lake.  As 
is  well  known,  the  climate  of  this  Territory  is  superb,  and  in  salubrity  can  not  be  ex- 
celled. A  great  many  of  the  valleys  are  well  settled,  but  there  is  a  large  body  of 
land  in  nearly  all  of  these  which  can  not  ho  farmed  either  because  water  is  scarce,  *a 
can  not  be  got  upon  it  from  the  streams.  A  system  of  water  supply  from  Utah  for 
irrigating  purposes  would  unquestionably  open  up  large  and  fertile  areas  in  many  of 
the  very  productive  valleys  in  which  the  Territory  abounds,  and  be  the  means  of 
adding  a  large  population  to  a  country  blessed  with  an  invigorating  and  healthfal 
climate  and  a  capacity  for  producing  mauy  and  varied  crops,  not  the  letist  of  which 
are  fruits  of  the  best  quality  known. 
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KoMOs, — ^The  company  has  sold  a  vast  ampuut  of  land  in  Kansas,  there  remaioiDg 
yet  nnaold  upwards  of  700,000  acres.  This  land  is  first  class,  and  lies  in  the  western 
part  of  the  State.  Here  irrigation  is  not  needed.  The  mataring  crops  at  this  season 
of  the  year  were  never  better,  and  there  is  every  indication  of  a  very  abundant  har- 
vest.   The  air  is  pure  and  bracing  and  the  climate  healthful. 

I  am  well  aware  that  I  have  not  treated  this  subject  in  the  manner  you  wish. 
What  ypn  desire  is  succinct  and  definite  information  as  to  the  practicability  and  feas- 
abilitv  of  irrigation  in  these  different  States  and  Territories.  As  I  said,  this  depart- 
ment naa  never  made  any  surveys  or  studied  the  subject  relative  to  irrigating  the 
comp^iiy's  lands.  I  am  therefore  unable  to  treat  the  subject  in  the  practical  manner 
it  sbonld  be. 

STATBBflBNT    OF  AUaUST    V.  KAUTZ,  COLONEL    EIGHTH  IMPAN- 

TR7,  COMMANDING  AT  FORT  NIOBRARA. 

The  Niobrara  River  flows  near  the  northern  line  of  the  State  almost  its  entire  length 
from  west  to  east.  The  current  is  very  rapid  and  the  volume  of  water  may  be 
roughly  calculated  by  assuming  an  average  depth  of  2  feet  and  an  average  width  of 
IfiOsBet.  It  is  a  remarkably  constant  stream,  subject  neither  to  droughts  or  floods.  In 
tbe  past  two  years  it  has  not  varied  more  than  2  feet  between  the  highest  and  lowest 
water.  A  large  portion  of  the  country  through  which  tho  river  flows  is  sandy  and 
snbjeot  to  drought,  and  its  value  would  be  vastly  increased  if  the  laud  north  a,nd 
aonthof  the  river  could  be  irrigated.  Tbe  highest  areas  are  not  more  than  200  feet 
above  the  stream,  but  many  large  areas  are  not  half  so  high.  The  fall  of  the  river  is 
ao  great  th&t  it  would  seem  highly  probably  that  much  if  not  all  the  land  in  the  vicin- 
ity of  the  river  could  be  reclaimed. 

The  constant  character  of  the  river  is  due  to  the  fact  that  it  is  supplied  entirely  by 
springs.  The  country  is  underlaid  by  au  impervious  strata  which  forces  the  surface 
water  it  has  passed  through  the  sand  that  overlies  it  to  drain  into  the  river  through 
the  springs,  thus  making  the  water  supply  constant  and  unvarying.  The  river-bed 
b^s  out  down  into  this  strata  about  100  feet  in  the  cicinity  of  this  post.  Beyond  this 
fact  the  thickness  of  the  strata  is  i^ot  known.  Its  impervious  character,  however, 
SQggests  the  sreat  probability  that  artesian  water  could  be  obtained  by  boring 
tbrongh  it.  The  material  of  the  strata  is  a  white  earth,  alkaline,  and  sufficiently 
firm  to  present  a  perpendicular  wall  along  a  great  portion  of  the  river,  but  as  far  aM 
known  it  can  be  bored  as  easily  as  chalk.  The  nearest  flowing  well  to  this  point  is 
at  Fort  Randall,  on  the  Missouri  River,  about  125  miles  east  of  this  post.  Its  depth  is 
said  to  be  something  over  600  feet.  If  the  fact  could  be  demonstrated  that  artesian 
water  could  be  obtained  within  1,000  feet  of  the  surface  it  would  be  of  incalculable 
valne  to  this  portion  of  the  State. 

STATEMENT  OF  J.  S.  POLAND,   LIEUTENANT-COLONEL  TWENT7- 
FIRST  INFANTRY,  U.  S.  ARMY,  OF  FORT  SIDNEY. 

My  experience  in  this  department  is  not  extensive  enongh  for  me  to  make  any  valu- 
able suggestions,  but  I  wish  to  remark  that  while  stationed  at  Fort  Bridger  it  oc- 
curred to  me  that  portions  of  the  country  near  that  post  could  be  made  fertile  by 
raising  water  from  an  unfailing  stream,  the  Black  Fork  of  Green  River,  into  reser- 
voirs at  suitable  places  along  its  banks,  as  can  be  determined  by  barometric  survey, 
and  large  portions  of  the  country  reclaimed  by  irrigating  ditches.  The  soil  is  fertile 
and  needs  only  proper  moisture  to  produce  anything.  I  am  not  prepared  to  contirm 
the  assertion  of  a  prominent  geologist  that  the  plains  of  southwest  Wyoming  may 
yet  furnish  a  valuable  fertilizing  soil  for  worn-out  districts. 

STATEMENT  OF  E.  W.   STONE,  CAPTAIN  COMPANY  A,   TT77ENTY- 
FIRST  INFANTRY,  U.  S.  ARMY,  OF  FORT  SIDNEY. 

My  experience  in  irrigation  has  been  such  only  as  applies  to  the  cultivation  of  a 
company  garden.  For  the  successful  cultivation  of  a  garden,  growing  of  trees,  in 
fiKst  any  product  of  the  earth,  on  the  plains,  and  I  might  say  through  the  entire 
West,  irrigation  to  a  certain  extent  is  necessary.  In  the  few  places  that  have 
come  under  my  observation  no  organized  system  has  been  adopted.  Generally 
streams  of  water  have  been  tapped,  and  water,  without  regard  to  quantity  required, 
allowed  to  flow  over  the  surface  without  means  being  provided  for  conducting  that 
not  required  back  to  the  stream,  thus  allowing  great  waste  which,  as  the  country 
settles,  canoes  a  scarcity,  and  in  many  cases  trouble. 


ON    AND   HECLAMATION    OP    AKID    LAUDS. 

_il7  ae«i  rigatioti  \iy  Sooding  thosurrace  isconinioD,  whicb,  in  myopiii- 

^nrio  en  tba  fluvr  of  icktor  le  Htuppeil,  the  hi^at  auil  dry  aliuwtpliHTe 

-4a  the  s  -T  ijto  a  lianl  ciiist,  tboe  prevontioK  tbe  sir  lioui  fieni-lratiiig  to 

■  of  Ui  its,  oW.,  wbicb  i«  ««*eiitiul  to  a  healfhy  growth.     I  ha¥»-  met  witU 

'.  BQccei  irri|;atioti  \>j  intaDH  of  narrow  trenches  leadiug  from  a,  imunililcb, 

tbev-^.u.  is  BibMirb«il  in  tbe  eartb  aroiiiid  the  roots  of  the  planleand  the 

eft  free  nnd  opened. 

••t  post  mesnH  of  irrigation  are  fumidbed  froiu  l<odge  Pole  Cre^k,  tbe  nater  of 

I  coodof  ted  to  the  post  by  a  military  dttf  fa  tapping  tbe  creek  about  a  mile 

ilf  above  tbo  post,  by  which  lueuns  211  acres  in  vegetabiea  are  auceesfnlly  onl- 

ifou ,  Ado  gnus  plats  aod  a  luxnrioiiH  gi«wtb  of  trees  ale  luaiDtainiid  about  the 

ison.     Id  this  section,  an  settlers  increase,  additional  acreage  cODies  under  cul- 

inn.  and  timber  claimii  planted,  tbe  rain-fall  sensibly  increiiaes  ever  year,  thns 

{ the  demands  for  irrigation. 

Pair  of  tbe  County  AKrioultoral  Society  held  at  Sidney  last  year  many  fine 
.isuii  of  vegetables  and  small  grains,  raised  witbont  irrigation,  wei«  exhibited. 
I  are  only  offered   for  sucb  exbil  ils  as  are  raised  williont  irrigation  in  this 


ffBNT  OP  H.  L.  BAILET.  FIRST  LIBUTEMAKT  AND  HBGI- 
AL  QXTAHTERMASTEH  rWBNTT-FIHST  INPAMTRY,  U.  S. 
.■,  OP  PORT  SIDNEY. 

erved  tbe  systt'm  and  resnlts  of  irrigation  over  wide  tracts  of  dry  deserts  in 

I,  Wasbinglon,  Idaho,  Utsb,  and  elsewhere.     In  ULab,  lately,  capitalists  are 

<;  oompaaies  to  coustract  and  control  great  ditches  or  canals,  which  will  give 

)wer  to  heavily  tax  thunttands  of  farmers.     Snch  projects  are  in  cout«mpla- 

wlieve,  in  tbin  vicioity  of  Nebraska.    TheSoatb  Platte  Hi  ver  tbrougbout  this 

wdestituloof  water  in  summer  iu  couseiioence  of  tbe  nee  of  ita  wat«r  in  irri- 

in  Colorado.    The  taking  of  the  water  sbonld  !»  regulated  by  law.     The  xoil 

«B  deserts  I  have  mentioned  is  very  rich  in  agricDltnral  ingreuienla,  and  nends 

rater.    Tha  North  Platte,  TO  mileii  north  of  this  place,  could,  I  doubt  not,  be 

to  irrigate  many  thonsands  of  screa  of  Wyoming  and  Nubraaba.    1  have  not 

iver  the  gronnd  personally,  hut  I  think  it  wonld  be  easy  to  coodoot  ita  waters 

se  little  valleys  along  the  Union  Pacific  liailway.    The  benefit  of  snch  spread 

water  woald  exr«nd  l>eyond  mere  wetting  of  the  soil,  aa  tbe  effect  of  the  moiat- 

-M  reaoltlng  vegetation  wonld  in  time  so  modify  the  climate  as  to  produce  more 

u  and  den. 
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120, 139, 140, 178, 187,  lb9, 190, 200, 281, 388, 449. 466. 485, 545 
Oreeks: 

Beals 140,141 

Bear 196,197,206,344,460 

Beaver 263,269 

Big  Beaver 403 

Big  Crow 403 

Bijou 403 

Bitter 451 

Box  Elder 140 

Camp 140 

Champline 140,144 

Cherokee 126 

Cherry 345, 353, 40:^ 

Clear * 315,316 

Clear  Fork 143 

Coal 315,317 

Cold 366 

Comanche 20 

Coon 145 

Crazy  Woman 458 

Crooked 160. 162, 165 

138  A  I/— VOL  m 37 
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Cnoks-Continnod. 

D4DEX. 

.99,3%,403,4(i0 

m 

:::::::;     m 

LodgePole 

558,559,5W,565,SM.58S,5fff      1 

403 

:::::::     m  ' 

BeDdrobroolc 140 

Eiohland 127 

Sock ,    MS 

Suid 309, 403, 440, 461, 55fi 

San  Jnon 86 

Seven  MiU 448 

Scurry ...i... ■,■..,—■. 141 

SflTOT ,--.-.    _,    HI 

Spring 53,12T.ia),211 

Sweetwater '. j '..■„.  143 

Sybilie 460 

Toyah 22,55,«,lt9 

"     ^  140 


Willow  Creek. 
Wild  Cat 


Mentionof 12,  30, 31, 33, 24, 27, 30, 49, 51,65, fll, 

63, 65, 66, 68, 69, 72,  77,  7H,  79,  BO,  81, 89,  S3, 86, 87,  BB,  91, 96, 
99, 104,  106, 108,  109,  111,  116, 118, 120, 121, 12a,  133.  Vje,  127, 
131, 134, 137, 138, 145, 146, 147, 151, 152, 153, 154, 155, 157,  ISM, 
180, 163, 164, 165, 168, 169, 170, 17!,  172, 182,189. 193,195, 196. 
199,201,204, 206, 207, 208. 211.  213, 361,  a6a,ati(i,  271,  !n3,-J73, 
S77, 292, 293, 294, 307,  :Bi7, 340,  341, 343.  :M6. 347. 353,363, 379, 
380, 382, 367, 390, 297, 444, 446, 453. 45H,  4Cr<,  537, 544,  ^  562 

Alfalfa 65,56,57,61,63,79,82,84,99, 117,119, 131, 135, 174. 193, 195,  a«7. 

341, 342, 34.<,  3B^,  379, 382, 384, 385, 388, 390, 391, 403, 440, 452, 460, 463 

Barley l 6,8, 

66,  63,  66, 72. 79.  131, 133, 147, 352, 448.  464, 458, 463, 466, 534, 548. 559 

Beeto 65,18S,3«4 

Broom  com 177 

kCabbage 166,  208,  342,  384,  43B,  636 

■^eaJa 448,466 

^b 6,  8,9,l2,2l,27,28,5\,e.l,66,fiH,69,72,Bl,82,86,105, 106,m,H», 

W     .^r^ll,  116, 119, 127,  V3V,  l^a,  V.'&AW  A«*A%'tffc,VH,ma".  18S,  IW. 
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Pace. 

Cropfl — Continned. 

Corn,  iDdiau 55,56,141,  189 

Corn,  for  Gftttl« 177,182,  193.196 

Forage 13S,  141 

Qtaim 62,55,56,70,99.132,133,145,174,200,277.342 

Grains,  araaU 6,21,72,107.131,446,450,453,489.464 

Orasees 51,52,55. 131, 132, 137, 140,  S78,34a,4fn,  444, 451, 456. 468,54(1' 

Qraa«e»,  blue  stem 175,440 

Grasses,  bnftalo ...138.154,164,175,178 

Grasses,  gramma 64.89,100,106,112 

Hay 108. 138,  HO,  180,277.288, 446, 453, 458, 481, 464, 534 

Johnson  grass 119,140,177 

Mesiiuite  grass 106. 112, 1£4, 138 

Native  grass 120 

Katnrsl  grass 63, TV 

Eed  Top  grass ....440,553,4«l 

Sedge  grass 106 

TtmotJiy  grass 440,458,453,460 

Wild  rye  grass 180 

Maize au 

Millet 65, 56, 119, 138, 14U,  174, 177.18:! 

Oftto 56,63.68,69.79,106,107,118.119,127,131,133,140, 

147, 156, 160, 163, 169, 193, 196,205,211, 277, 340,  :14:(,  3r^,  :ja4, 
439, 448,450, 453, 454, 456, 45S,  400, 463, 466, 534, 548,  559,  !i6l 

Onione 69,122,134,18d,4;ffl 

-Pototoes 63,66,95,  SHi,  111,  119, 131, 132, 13^,  134,141,146, 

156, 157, 161. 166, 16B,  169.  ISl,  193, 383,  :W4, 385, 38S,  3d7, 
388, 398, 403. 439, 448, 450, 454, 455.  456, 460, 46:1,  466,  534 

Eye 56,  63,66,80, «),  119, 131, 13  1, 135, 158, 166, 169, 182, 193 

Vegetables,  geaetal  neutlon  of 21,4:1,47,55,79,^2,85,90,95,99,107,109, 

112, 121, 131,  l:W,  134, 135, 136, 137, 138, 140, 145, 146, 147, 154, 161, 
200,277,341,380,382,448,450,454,459,464,466,554,556,659,501 

Rhubarb 96 

Tomatoee 134 

Turnips 55 

Wheat... 6. 9,21, 56.63.66.68,69, 80, 81, 83, 86.106, 107, 108.  Ill,  lis,  119, 127, 

131,133, 139, 142, 146, 147, 160, 163, 166, 169. 170, 171, 177, 193, 199,  a«5, 
208,809, 210,211, 277.278, 340, 342, 343,  :(52, 384,  385,  :W7, 388, 390, 4:)9, 
446,  448, 449, 450, 453, 454. 4%,  458, 460, 463, 466, 468,5:14, 548, 556, 561 


Thmiti,  for  irrigation  purposes ...9,22,32,43 

Bowlder  stone 47 

Brnsh *,  27 

Coffer 46 

Conetracliou  of 48 

CurriUnear 46 

Earth  of 53 

Fort  Selden,  site  At 16,28 

Freoeh,  Algiers  in 25,36 

General  outline,  International,  Bio  Giande,  El  Paso,  near 39-42 

Location  for  a 14,15,16 

Hawnry,  iu  Spain 25 

Hemorandnm  on  the  general  oharootei  of  the  piojeot  (dam  at  North  Pass)  10 

Hesicaa 14,46 

Necessity  for 19 

Paso  Del  Horte,  above 31 

Pona  Blanea 86 

Proposed,  International,  Bio  Grande  on 9,13,14,15,16,17,18,19, 

24,88,39,80,38,41,44,45 

Selative  merit  of  sites 46 

&io  Colorado,  Tnma  at 44 

Bio  Perches,  on  tlie 85 

Sconring  gallMiee,  description  of iS 

System  of. 20,132 

Willow. . 


Aitchea,  iiniUHB  and  relating  to : 

Alwtraet  from  reoorda  of  Fremont  and  Carboa  Connties  - . 
Agrieultiirid . 
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Ditckes,  names  and  relating  to — Continned. 

Amazon 193 

Area  of  land  under , 296, 313,458 

Bessemer ....         20i( 

Blanks  and  forms  used  in  management  of .i...374,  375, 376,377 

Cache  La  Poudre 392,410 

Cafion  City,  line  o£l 271 

Colorado  of 9,47,  178,201,202 

Concho  County,  in i:«) 

Construction  of 129, 128 

Construction  of,  cost 393 

Del  Rio,  near 54 

Distributing 98 

Dove  Creek  on 130 

Grand  River 379 

High-line 46,48,356 

Ileff 292 

Irrigating 53,60,126,127,173,186,203,308 

Laboute  Road  ranch 527 

Lariet — 304 

Larimer  County,  in 392 

Laterals 203,204,269 

Lines  of 10 

Lower  Pecos,  at 7 

Main 51,52,53,54 

Mileage  of 313,325 

Mesilla  Valley  in 61 

Mexican  system  of 52 

Miller 55 

Monte  Vista 328 

Murphy 55 

North  Concho  River  on 130 

North  High-line 98 

Partial  list  of  the  principal  irrigation 130 

Pecos  Valley  in 142 

Pioneer  Company's  report 22 

Pony 291 

Proposed 149 

Record  of,  Colorado  Water  Districts  No.  (1) 489,490 

(2) 490,491 

(3) 491,492 

(4) 493 

(5) 493,494.495 

(6) : 495 

(7) 496 

(8) 497 

(9) 498 

Rio  Grande,  from  the 32 

Rooney 55 

San  Felipe 51 

San  Luis  Valley,  in 6 

Saragosa  Manuf act uring  and  Irrigating  Company's 55 

Secondary 51,54 

Seepage 405 

Soule 208 

South  Concho  River,  on 130 

Spring  Creek,  on 130 

Statistics 503 

Style 55 

Sybille 535 

System  of 61, 7L  96, 468 

Union 303 

Victoria,  at 53 

Water,  capacity  of - 201,360 

Ditch  owners: 

Cochran  <&>  Wynn. •....•....••••....•...... 130 

De  Long  Bros „...         130 

Gardner,  A •—••••••  .••.•••••••...•• 130 

FoulkeE,  J •.•••••.••••...,..         VO 
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Page. 
Ditch  owners — Con  tinned. 

Lee.  P.  C 1 liO 

Locky,  William 130 

Miles.  Jonathan 130 

Middle  Conche  River 130 

Metcalf,  C.  B 130 

Morris,  P.  H - 130 

McLane,  J.  T 130 

McDonald,  T 130 

Nasworthy,  J.  R 130 

Neill,  James  .-.'. 130 

Phelan  «fc  Glenn 130 

Sims,  W : 130 

Scott  &  Ryan 130 

Stilson,  K 130 

Tankershy,  R.  F 130 

E. 

ElPaso: 

Proposed  dam  at,  Mexican  testimony 49,50,51 

Report  on.  Major  Mills,  extracts  from 42, 44, 45, 46, 47, 48 

Engineers,  mention  of: 

Follet,  W.  M 14,44 

Garfias,  Senor 43,44,48 

Hinton,  R.J : 15,79,97,103,124 

Humphrey,  J.  S 185.186,217 

Nettleton,  Edwin  S 7,44,276,359 

Stewart,  Henry .*         214 

Trull,  W.  E 186,217 

Wilson,  C.  A 562,563 

Wood,  Mr , Ill 

P.      ^ 

Flumes 26,55,98.99,114,119,128,129,195,196.204,309,311 

Wooden 121 

Forts,  United  States : 

Hiwcom ...••• • 72 

Bliss 13.33,38,46,52 

Brown '  53 

Bridger 567 

Clark 54 

Collins 291, 294, 306, 379, 382, 385, 389, 408, 410, 4a^ 

Concho 5:^,104,130 

Crawford 371,:172 

Davis 11,20,53,115 

Hancock 24,26,34,37,48 

Keogh 26 

Laramie 535 

Leavenworth 244 

Lewis 369,370 

Lnpton 40:} 

Lyon 371 

Marcy 96 

McCrea ^ 82 

Morgan 291,553,554 

Niobrara  .. 567 

Quitman 18,25,28,31,34,36,39 

Riley 244 

Ringgold 53 

Selden 16,28,29,33.89.90 

Sidney 567.568 

Stanton 96,97 

Steele 539,540 

Stockton 8,20.57 

Sumner..., 7 

Snmpner 100 

Supply 245 

Washakie 536 


6S2  WDBX. 

FortB,  United  States — Contioaed. 

Worth ..108,119^119,1^144 

Yuma 30 

Freniout,  John  C **-, 370 

Fruits,  small,  mention  of 82, 456>  45i, 45H 

Blackberries ,133, 13»,45^534 

Cherries 132, 138, 1S»,  145 

Currants 138,138,534 

Gooseberries 133,139 

Melons 55.130,138,141,1(2) 

Raisins 21,57.80,121 

Raspberries 133,139,460,534 

Strawberries 133,456,534 

Fruit  trees,  under  irrigation 8,12,21,22,^,52, 

55, 57, 61, 63, 65. 68, 72, 78, 79, 8?,  86, 89, 90, 95, 96, 99, 106. 107, 109,  111, 
116, 120,  121, 131, 133, 134, 135, 136, 137, 139, 141. 142, 145, 149^,  277, 341 

Almond 55.57,132,139 

Apple 8,28,63,68,90,121,133,138,139,140,145,384,456,458 

Apricot 8,63,90, 132, 133,139 

Banana 133 

Date  63 

Fig 8,90,133,139 

Lemon 109 

Mulberry 70 

Nectarine 63,90,133,139 

Olive 8 

Orange 8,13:} 

Peach 28,  63,  64,  90, 96, 109, 121, 132, 133, 135, 138, 139, 140, 145,384 

Pear 28,63,64,68,90,109,121,133,138,139,140 

Pecan 130 

Persimmon 133 

Plum 68,90,109,121,132.133,138,139,140 

Pomegranate 63,133 

Prune 55,57,63,120,121,132 

Quince 63,139 

Walnut,  Black 95 

Walnut,  English 55,57 

G. 

Government  aid  to  irrigation 41,92,349 

General 29,31,33,49,55,122,360 

Mexican 13,24,29,43,44,48,49,50 

Spanish 52 

Gulch,  McNnlty's 262 

Gulf  of  Mexico 39,40,42,48,53,104,107,118,313,314 

H. 

Head-gates 25,26,41.55, 100,268. 292,  309,348,410 

Flap 98 

Flood 52 

Iron  valve 98 

Pecos  River,  on 57 

Ripples  at 57 

Sluice-gates ........  ISb 

Valves 19 

Waste 53,287 

I. 

Indian  Reservations: 

Southern  Utes 372 

Wind  River 461 

Irrigation,  character  and  eifects  of 122,  134,  183,  188,  ^8,502 

Acequia,  by 54 

Acres  under 54 

Act  to  encourage..... 128 

Advantages  oi. 51,959,260 

Agriculture  by - © 

Arkansas  Valley  in ...•         185 
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Irrigation— Oontinned. 

Amoant  of  land  under 263 

Ancient  works 62 

Arid,  lands  of 9 

Artesian  water,  value  of,  for... --         213 

Artificial 83,147 

Bed  work 51 

Clear  Fork  of  the  Brazos,  on  the ---  117 

Colorado,  in 291 

Sommission. 50 

OBt  por  acre 51,52 

Dams  by 35 

Decadence  or  loss  of 30 

Del  Rio,  at 52 

Districts 323 

Ditches,  system  of 54 

Divisions 313,314 

Dry  Creek,  on — 346 

ICffect  of  upon  Crops - 117 

Enterprises - 130 

Facilities  for 21,30,103,139,558 

Farming  without - - 119,158 

Flooding,  by... 368,56)8 

Furrows,  by 131 

future  development  of 488 

Government  aid  in 203 

Idaho,  in 246 

Kansas,  8.  W.,  in 250 

Kern  County,  Cal.,  effects  of  on 364 

Xiands  subject  to 195 

Local 164,212 

Max  well  grant  in  northern  Mexico,  development  of 7 

Means  of 145 

Method  of 130 

Mexicans,  depend  on 78 

Moisture  gained  by 200 

IfTeceseity  for 32,145,174,199.200,201,207 

New  Mexico,  in 5,7 

Observation  as  to 176 

On  public  lands  and  canal  constructions 498, 499, 500, 501, 502 

Over-irrigation,  effect  of 363,364 

Particular  streams  that  would  furnish  water  for 11 

Pecos  Valley,  in 54,132 

Period  of 293 

Plan  for  using  the  river  underflow  in  Kansa8.256, 257, 258, 259, 260, 261, 262, 263, 264 

Possibilities  of 10,44 

Preferred  to  dry  culture TiS 

Hegions,  Colorado,  map  of 296 

Reservoirs 20,139 

Resolution  of  State  of  Texas 101- 

Results  of 189,  369,374,378 

Rio  Grande,  valley  in 38,39,80 

San  An^elo,  Tom  Green  County,  near 113 

Small  orchards  and  vineyards 138 

Staked  plains,  Texas,  on 23,104,118.124 

Sub-irrigation 109,372,368 

Summary  of,  district  development  in  Wyoming.  488, 489, 490, 491, 49*2, 493, 494, 495 

496, 497, 498 

Supply  of  water  for 211,2t>4 

Surface 53.109.141 

Systems  of 51,71.98,180,180 

Systems  of,  on  Maxwell  grant 97 

Table  showing  extent  of,  in  Wyoming 504 

Texas,  in 8,11,34.115,126 

Underground,  system  of 141,209 

United  States  Senate,  committee  on 44,97,134 

Upper  and  lower  Rio  Grande,  effect  on 31 

Wasteful  method  of 131 

Wafer  used  for 41,120,134,171,273 

Wells,  by 116, 128, 129. 131. 134, 135, 136, 138, 139 
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Irrigation — Continoed. 

Western  Texas,  in •••••«••......  35 

Works 487 

Wyoming,  in 486 

Irrigation  companies,  name  of ...49,50,73 

Arkansas  River,  Land, Reservoir  and  Canal ^,308 

ArkansAS  V^allev  903 

Atchison,  Topeka'and  Santa  F6  Railroad 1. 1..  222,267 

Aztec  Irrigation 56 

Berrendo  stock 130 

Denver  Reservmr  and  Canal ^ 353 

Ditch  (New  Mexico)  list  of 94,95 

Fort  Morgan  Land  and  Canal 337 

Incorporated,  Wyoming  of 531,532 

Incorporated 54 

Ingalls,  ditch 209 

Jomado  and  £1  Paso  Canal  and  Reservoir 90 

Kansas  Water  Works 152 

Land  Grant 60 

Larimer  and  Weld 303,392 

Marienfeld  Frait-gro wing.  Gardening,  and 21, 102, 121 

Marienfeld  Fruit 132 

Maxwell  Land  Grant 97 

Mineral  Land 364 

Northern  Colorado 374,376 

North  Pondre  Land  and  Canal 306,307 

Pecos 61 

Pecos  River 57 

Pecos  Valley  Irrigation  and  Investment 7 

Pioneer  Canal 54,55,57,102,132,142 

San  Jo86  Irrigation  and  Power 130 

Sante  F6  Railroad 157 

South  Dodge  Canal 255 

Southern  Pacific  Railroad 64 

L. 

Lagoons 554,555,559,564 

Lakes,  names  and  mention  of— 

Ancient  beds 72,179 

Artificial 92,127 

Beaver 35 

Boyds 386,389 

Chamber's 390 

Cooper 442 

Hattie 442 

James ." 442 

Moccasin .^^ 98 

Natural 98,191,192,447 

Old  beds  between  mountains U 

Salt 124,135,447 

Seven 269 

Subterranean 96 

Tulare 404 

Twin 267,286.287 

Underground 138 

Utah 404 

Lands — 

Acreage  of,  tillable  in  Mexico 6 

Acreage  of,  under  cultivation  in  New  Mexico —  76 

Acres  of,  actually  irrigated 313 

Acres  of,  under  canals  and  ditches 314,315 

Acres  of,  under  canals —  325 

Acres  of,  irrigated  and  cultivated 50 

Acres  of,  actually  irrigated  by  canals  and  ditches 314, 315 

Agricultural.. '- 100,280,296,313,340,404 

Alkali 35 

Arable 138,271,383,462,550 

Arable,  susceptible  of  irrigation 197 

Area  of,  irrigated 51 
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Pd«a 
Lands — Continaed. 

Arid , .-r..— ,.^.,,...19,80,91,120,388,449,469 

Arid,  total  area  of. •••••.... 313 

Arid,  of  Colorado 94 

Arid  and  semi-arid. 190 

Arid  regions  in 89 

Arid  belt  in 341 

Arkansas  Valley..... 2(55 

Artesian  City,  irrigated  at 166 

Barren....... 83 

Bench .--.......,. 459 

Bench,  coltivated  without  irrigation 76 

Biack  and  chocolate  colored  stiff 56 

Bottom 17,39.54,91,100,197,203,263,404,454,459,544 

Brown  County  in 545 

Baffalo 170 

Buffalo  sod 167 

Character  of,  on  the  Pecos  in  New  Mexico  and  Texas Ill 

Chocolate-colored 57 

Clay 384 

Colorado 49 

Crow  Flats,  Little 403 

Cnltivated, in  £1  Paso  County 28 

Cultivated 343 

Cultivation,  under 52,59,139 

Cultivation, formerly  under 31 

Desert 350 

Desert,  Yuma 44 

Donations  of 54 

Dry 340 

Dry  farming 131 

Eagle  Flat 108 

Elevated 135 

Enriched,  by  irrigation , 83 

Examination  of 44 

Expenses  of  reclaiming 487 

Farm 21,452 

Farming , 10,86 

Farming,  on  the  Platte 352 

Fertile 91 

Fertile  and  productive 271 

Flooded 290 

Foot-hills 366,402,408,453 

Francisco  Garcia  Graot 14,19 

Fruit 56,84 

Government : 19,74,75,76,78,80,82,85,92,440 

Grand  Valley,  area  in 328 

Granted  free  by  the  Spanish  Government 52 

Grazing 98,509,530 

Hay 450 

High 53,187,202,291,389 

Higher 149 

Higher  lying..... 138 

High  table 140 

Improved 52 

Imgable 11.26,28,53,127,263,288 

Irrigated 62,61, 191,277,279,367 

Irrigated,  acres  of 126 

Irrigated,  at  foot  of  mountains ..•••  66 

Irrigation, cnltivated  by ....  61 

Irrigation, under...... , ......••  132 

Irrigated,  value  and  rental  of 131 

Jornado  del,  Mnerto,on 59,72,82,85,88 

Laramie  Plains... 439,440,444,446,454,455 

Laramie  County,  actually  under  cultivation 460 

Lower  monntains  and  foot-hills 65 

LipanFlat 128 

Low-lands 47,66 

Made,  wash  from  the  foot-hills 384 

Maxwell  grant 60,71,79 


Lande — Contioned. 

Maynard  Flats ^. 403 

Melgaa ,..-.^ ..,;.. ,  131 

Meadow .'.......*..'..  453 

Mesa dO,  98, 35, 66, 81, 89, 83, 86, 87, 88. 89, 90, 100, 105, 116, 1S6, 86%  8M),  34?,  458 

Mesqaite  Flats,  uplands  on ..^.  106 

Midland  and  Odessa,  estimates  on* •,•••......  121 

Mississippi  Basin ..••..... ........ 190 

Mountain  and  prairie ....^ 97 

Non-irrigated,  loans  on 340 

Outlying -.  275 

Owners ...903,303^,311,^7,368,359,365 

Pan  Handle  region .....11,90,79,73,116,117,138 

Plateau  of  salt 153 

Platte  Valley,  under  ditch  in —  996,450 

PonoedeLeon,  tract  ol ' • 15 

Prairie ...-.-     98,154 

Price  of,  in  Peooe  Valley 56 

Private 41,76,199,278,988,396,365 

Private  owners,  Spanish  and  Mexican  grants  of .' 74 

Productiveness  of ..••• 52 

Public 73,76,^,84,978,396,350,467 

Public,  of  Texas 49 

Public  timber 979,980,981,312 

Public,  on  Jomado  del  Muerto 90 

Quality,  in  Ward  County,  Tex 57 

Railroad i 56 

Railroad,  Atchison,  Topeka  an^  Santa F^ 87 

Railroad  companies 355 

Refugio  Colony,  Spanish  grant 1.4,19 

Rich 157 

River  bottom 51,130 

Rolling 150 

Rolling  and  billy 106 

RosweTl,  near 96 

Sagebrush 453, 45«,  536 

Sand-bars ......      1«,83 

Sandy 170,208 

Sand-hills 550,551.554 

Sandy  loam 167 

Santa  F^,  near --  96 

Segregation  of. 368 

Settlement  of  unoccupied - --rr*  ^\ 

Shin  oak .......* -.1.  106 

Spanish,  grants  of T. 14 

Springer ... 98 

State 326 

State  school I..-..  19 

Staked  plains 18,91,22,100,103,105,119,191,199,194,127,128 

130, 132, 133, 135, 137, 142, 178,  I8l 

Sterile 533 

Streams  on  tributary  to  the  Rio  Grande  in  Taos  County • 77 

Submerging 41 

Swamp 198,350 

Tables,  of 19, 64, 141, 196, 198, 902, 466, 541, 544, 559, 554, 555, 556, 558, 5(32, 564 

Tableof  Great  Plain 118 

Tartary,  plains  of 96 

Texas,  reclaimable  in .1-... 7 

Tillable ............:........         904 

on  the  Rio  Pneroo 1....  86 

Uintah  County,  acres  under  ditch  in 452 

Unappropriated 44 

Union  Pacific  Railway,  of ....:'.......: 666,567 

Unreclaimed 349 

Uplands 66,200 

UplandPlains I.. ....:.:.......  95 

Upper .     17,359 

Valley 4ri,200 

Value  of 1 54 

Value  of  increased  by  cultivation 79 
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Lands— Continned. 

Valneol  increased  by  irrigation •••^. 29,51,52 

Valae  of  before  irrigation 51,53 

Valueless  without  water 5U 

Valueless,  bv  being  submerged 48 

Waste *. 404 

Water  facilities,  with  good 7U 

Water,  investment  in 75 

Water,  ttnder 54 

Wild ..-.....- •  311 

Lamed  District 187 

Laws,  references  to^ 

Ante  alien  act 74 

Contract  labor  act 48 

Desert-land  act 312 

Homestead  law 10,154,280,311,349,352 

Spanish  water  laws  and  cnstoms 61 

Timber  culture  law 312 

Laws  on  irrigation,  Colorado,  statutes  of 410-438 

Abuse  and  m  ism  anagement  of  ditches,  punishment  for 432 

Appeals  from  referee  provided  for - 418 

Appropriation  of  water  regulated 411 

Arbitaration  provided  for 415 

Arid  lands  only  for  those  who  construct  ditches 431 

Assessment  on  stockholders 429 

Charges  for  water  regulatcMl 425 

Claims,  filing  of  regulated - 418 

Collecting  damages  provided  for .- 423 

Commissioners  of  water,  bow  appointed.... ......  427 

Commissioners,  their  pay  and  duty 427 

Compensation  for  private  property  provided  for .., 411 

Condemnation  of  right  of  way 421 

Compensation  of  referee  provided  for 420 

Corporations  compelled  to  furnish  water 425 

Court,  its  power  to  make  just  rules 418 

Court  proceedings  defined 426 

Damage  by  canals  prohibited 437 

Damages  for  bursting  reservoirs 422 

Dam  ages  to  d  i  tohes  fi'om  floating  timber,  and  its  regnlatfon 425 

Damages,  liability  for 422 

Distribution  of  water  regulated 434 

Ditoh  companies,  their  right  to  condemn  real  estate... 421 

Engineers,  duty  and  pay 428 

Evidence  defined 416 

Exemption  of  ditches  from  taxation 411 

Governor,  power  of  appointment,  rempyal,  etc 428 

Highways  protected 422 

Incorporation  of  imgation  company  provided  f6r 413 

Jurisdiction  of  courts  defined 413 

of  justice  of  peace 424 

Land  owners  near  stream,  their  right  cdTway 421 

Limitations  for  suits 420 

Malicious  mischief  defined 425 

Meadows  provided  for 413 

Measurement  of  water 429 

Mill  owner's  rights  defined 411 

Numbering  of  ditches  by  the  oonrt - 415 

Owners,  duty  of 423 

Owners  of  ditches,  liabilities  for  neglect  and  lefhsal 424 

Penal  statutes  in  regard  to  water 432 

Polluting  stream  or  ditch,  penalty  for 425 

Price  of  water  regnlated 431 

Priority  rights  provided  for 411 

Private  property  may  be  condemned  for  pnblic  irrigation  use 411 

Purification  of  water  provided  for 4JU 

Rates  for  watei;  provided  for 411,431 

Referees,  duties  and  powers 417 

Report,  annual,  when  to  be  made............ 428 

Reservoirs  provided  for ..—..•••........ ..— --»  422 

Rights  to  purchase  water......  ••••••••••••  •••••• 426 
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JHobte  of  Mrtiet  MOthMmtsn^  iter  ikMdMt  aad  orortwioa..** 418 

BrSt  of  w»7  for  dn»hM,  efe::::.;:;:.:. 411 

RlpMi«Afig%fB defined  .....;:. 411 

gheriir 8 ftnd eler&'e fiM  defliMid.... :..... ^ p....  490 

'dnyof. «..«..^^*  4S0 

Snperlntendeiitirof  iiTi|»tidii  pioVided  ftiv  J... «* 435 

Bnpnme  ooartjiiriadioaoii i , .  419 

TufttI6i^lleefi6m;wlien\....~i.. '..'..... .*.  ,411 

Uimppropri»(edw»tiBr;  the  right  to  diTwt  end  Q8^                      410 

Wamof  wfttOT  to  iMipreTeiited..... ....'.. •..  483 

Weterdeoliuredpabliopidperbr"...... '.'.-.'..'... • 410 

Wet«rfor  domeetic  pmpoMs,  uepieiSBieiieeoTer 410 

WltntofeiM  provided  for...... :;..:.:..... 417 

i4mi  on  ihiffatioi^Texfw. 19B-130 

-.  AppEopnetion  of  water  for  irriffilidn  proTided  ibr 1S6 

IneorpoTfttion  of  ditch  eompulee  provided  for ...••••.  198 

Ineoxpoitttions  l^ntboriJMd  to  tKxriow  money 120 

Rij^tof  w»y  for  ditohee  provided  for.. ..»..•«.. 190 

Treepam  oh  oanalii  deeleied  a  miedemeanor .  190 

Lftwa  on  irrigatioB-^Wyoming,  atatnteaof. 470^481 

A4Jndicatfon  proviaed  for 480 

▲ii^enltare  to  have  preforehoe  of  waiter  over  maimfootailng 481 

Appeals  from  arbitratfon. •.'...••.. ....•.••« •••.••••  471 

.Appropriation  of  water .«.' 4...*. • •  474 

Arbitraitioo  ^vided  for  ..'...'. i« •••  471 

City  rights  to  water  proteeted...'. 478 

Ch>mp^nmtion  for  dfumaoespro^ded.....'.  •••••..••...•..• ••.••,..  -470 

^CommUeiohersoflrrij^uon  provided  itair  .;•••• 473 

Oommlasfonen^  duties  defined  ..I... ••••  •••••.•.••..•••••.....••«  474 

DamagM  for  linkage,  etb. ...... .••••...•.. ,.•.  477 

Districts  pxbvfdedlbr' 473 

'  Domestic  nse  of  water  to  have  prefaienee..^ 481 

Engineer  for  the  Territory  provided  for  and  dnties  defined  .  •••• 478 

Fisn  to  be  proteeted 478 

Inoorponmon provided  for 480 

Jnrisaiction  or  courts 477 

Land  and  water  rights  defined ....•...••• 470 

Prior  rights  guarantied 481 

Prior  rights  protected ......••••..... 471 

Rights  of  way  for  ditches  defined • 470 

Snrplns  water  to  be  sold 481 

Water  declared  public  property 480 

Witness  fees,  mileage,  etc 477 

Laws  on  irrigation — ^New  Mexico,  statntes  of 91^^ 

Apportionment  of  labor  on  oitohes 93 

County  and  district  jurisdiction  regnlated 92 

Cactus 112 

Canaigre  plant 95 

Election  of  directors  of  ditches  provided  for 93 

overseers  of  water  provided  for.. 92 

Fibers,  cotton - ..20,  83, 106,  107,  108^  116, 127, 131, 140,  141, 142 

Forage  plants .119 

Freedom  of  water  for  travefers • 93 

Impediments  to  irrigation  prohibited...... 92 

Manner  of  appropriatin|;  land  for  ditches 93 

Majority  rights  guarantied 92 

Overseers  of  ditches  to  prosecute  trespassers 93 

Prior  rights  guarantied  by  constitution 94 

Pueblos  of  Indians  regulated 93 

Right  of  way  for  canals 92 

Yucca  or  amoil 95 


Mountains,  mention  and  names  of— 

Big  Horn 445,  446,  466,  457,  459,  534 

Biack  range 85 

Blae  range 8 

Broaa  (Mount) =262 

^mllo ^ 
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MoaDtainsy  mentioii  and  names  of— Contfauied. 

Capitan 100 

Castle 119 

Cloud's  Peak 456,457 

Cook's  Peak 64 

Crestobal 89 

Dona  Ana • • 89 

El  Capitan 96 

El  Paso 105 

Foot-hiUH 307 

Greenhorn  range 263 

Gnadalnpe 100 

Jaemos  range ..« 86 

Laramie  range 465 

Lincoln  (Mount) 261,262 

Medicine  Bow  range 454 

New  Mexico 105,118 

Oregon 83,89,90  * 

Pike's  Peak 289 

Quitman 115 

Raton - 265 

RioPnerco 86 

Rocky 40,63,82,88,97,181,183,214,264,326,533,539,565 

Sacramento 83,100 

San  Andreas 89 

Sandia 87 

San  Juan 86 

San  Marcial 35 

Sierra  Blanca 11,100 

Snowy  range ••..••.• 442 

Tajaemos 87 

Wasatch 208 

White 83 

Newspapers : 

Colorado  Farmer .•••.. 341 

New  York  Tribune 388 

a 

Orchards,  reference  to 49,  63,  56,  68,  84,  111,  132, 133,  138,  200..  342 

Apple 72 

EHtablished  at  Odessa  and  Marienfeld 120 

Peach 379 

Trees 68 

P. 

Pa8.s,  Eagle ......•.•.••••••••••••••••••  ..•••••••••••.  64 

North 13 

PoihIb  : 

Abilene,  at 143 

Artificial 191,192 

Haird,at 143 

Delmar 143 

Westbrook 143 

Powell,  John  W.,  Director  U.  S.  Geological  Survey .5,20,29, 

38, 39, 42,  43,  59,  87, 88, 101, 102.  108,  110,  112, 147, 158, 182. 183, 190, 261, 
262, 275, 285, 325, 379, 383, 409, 410, 439, 451, 462, 537, 539, 542, 543,  .549, 557 

Pnnips,  for  irrigation : 

Chain  and  uacket 136 

Public 49 

Steam 23,145,169 

Steam  vacuum - 395,396,397,398,401,402 

Knowles  steam ^ 122,124 
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Baoches,  mentioQ  of—-    . 

Davis fej8,5C0.52l 

Five  Well - -.,..  136 

toallet - 136 

Slaughter,  CO.,  of 103 

RailroadB ;  ►        > 

Atchison,  Topeka  and  Santa  P6 14«l!5/42,69,89,90 

Atlantic  and  Pacific 7G 

Chicago,  Kansas  and  Western 223 

Denver  and  Fort  Worth ,...  113 

Denver  and  Eio  Grande 286 

Galveston .-  — .,  ....  16 

Kansas  Pacific ^ 185 

Memphis,  £1  Paso  and  Pacific ., ....  40 

Mexican  Central ..^  ....  53 

Northern  Pacific , 530 

Santa  F6 18,16,^0,46,^8,184 

Santa  F6,  reconstruction  of ^ 19 

Southern  Pacific 14, 15, 20, 35, 36, 37, 40, 44,  «6. 47, 53, 90, 112 

Texas  and  Pacific 8,21,22,34,55, 102, 106, 116, 118,142, 143 

Topeka  and  Santa F6 .^-  .-t-  14 

Union  Pacific 22^,^8, 289, 310, 372, 508, 535, 564, 565, 56o. 567 

Rain-fall 21,23,39,56,65,73,78,79,80^81,9^.99,103, 

104, 106, 113, 115, 116. 1 19, 120, 124, 132, 137,  t;^,  |39, 145, 146, 
147, 160, 163, 164, 168, 170, 175, 178, 202, 204, 2"^,  213.  §fe7, 266, 
275, 277, 282, 288, 289, 312, 329, 341, 349,  :i58, 359. 363, 367, 369, 
372, 380. 467, 468, 537, 542. 545, 547, 549, 551, 554, 557, 558,  565 

Annual 39,53,56,69 

Average 104 

Average,  on  mesa  lands ^ 105 

Baird,  Callahan  County,  at 104,140 

Black  Wax  Belt  of  Texas,  at 107 

Brackettville,  Kinney  County,  at 104 

Coleman,  Coleman  County,  at %. 104 

Decatur,  Wise  County,  at 104 

Denver,  at 294 

Distribution  of 294 

Dodge  City,  at...- 211 

Easter,  Kans.,  at 211 

El  Paso,  at i 122 

Fort  Concho,  Tom  Green  County,  at 104 

Fort  Davis,  annual,  at 11 

Fort  Elliot,  Wheeler  County,  at 104 

Fort  Griffin,  Shackelford  County 104 

Fort  McKavett,  Minard  County - 104 

Fort  Wallace,  at 211 

Gauge  of.. - 23,62 

Graham,  Young  County,  at ." 104 

Henrietta,  Clay  County,  at 104 

Insufficient 20,128,198 

Increase  of l:Vl 

Jacksborough,  Jack  County,  at 104 

Light 84,201 

Local 22,43,45,107,118 

Marienfeld,  annual,  at 122 

Martin  County,  on  Stalked  Plain 137 

Midsummer... 13:J 

Mouutains,  on  the 19 

Natural 131 

Nebraska,  at 548 

Plain,  dfl!he 119 

Precipitation 233 

.  Precipitation,  annual f'e,l:W 

Precipitation,  average 193 

Precipitation,  irregular 119 

Precipit^ation  in and  dew 43 

Precipitation  in  Texas 104 

Recapitulation  of 137 
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ICain-fall— Contin  ned. 

Bio  Grande  Valley,  average,  in 88 

San  Martin  Station,  annual 142 

Santa  F6 177 

Soothwest  Kansas 250 

Spring 133 

Storage  of. 193 

Snbfaumid  regions 104 

Summer 105 

Taylor  County,  of 133 

Texas,  in. 21,104,105 

Texas,  Eastern  and  Southern 106 

Eavines,  mention  of 20, 45. 53, 70. 96, 99, 149, 150.  IW,  184, 

195. 198. 202, 272, 362, 363. 396. 5^2, 558 

Damming,  for  water  storage 139 

Draws,  known  as 119,123,137,149,150,172,194,208,559 

In  valleys 11 

Irrigated,  and  growing  trees 161 

Sulphur,  draw 118 

Western  Kansas 156 

Western  Texas " 161 

Beposrts,  special — 

Military  officers,  from,  on  western  Texas 51,52,53.54 

Northwest  Kansas,  on 229.230,231,232,233,234 

Southwest  Kansas,  on 234,235.236,237.2138,239 

Territorial  engineer  of  Wyoming  to  governor 502, 503. 504, 505, 506, 507 

Rivers,  names,  and  references  to— 

Alamosa 85 

Arkansas 145, 147, 150. 153, 154. 156. 159, 160. 16.%  166, 173, 174, 

176, 177, 179, 180, 181, 182, 183, 186. 193, 194, 195, 1%,  197, 199,200,201, 
203, 206, 207, 209, 5^11, 212. 213. 214. 218, 261, 262, 263. 264. 266, 5^67,268, 
2^,  270, 271, 274, 276, 285, 266, 309, 313, 314. 344, 345, 352, 355, 362, 404 

Bear 206,397,447,453 

3eaver 181,291 

Berendas 97,100 

Big  Horn 446,4^7,459,461 

Big  Laramie 439,441.443,445.454 

Big  Thompson 402 

Boulder 276 

Brazos 11.21,106.107,118,133,138,140.142,144 

Cache  La  Poudre , 294, 295, 402, 405, 406. 469 

Colorado 9, 10. 11, 12, 20, 21, 22, 24, 103, 106, 107, 114, 116, 119, 127, 130, 

133, 140. 141, 142, 144, 9S2, 308 

Concho 21,22,47,50,107,116,117,118.127,130,132,133 

Cuchilla  Negra 85 

Danube 69 

Canadian 66,73,181 

Cimarron 71,98,99,165,170,172,173,177,181,196,211 

Clear  Fork 117 

Clear  ;Pork,  Brazos  River 144 

Clear  Fork,  Poudre  River. 457 

Clear  Fork  of  Trinity  River 144 

Devils 35,36 

Encarnacion 53 

Fontenelle 452,453 

Fountain 275,286,289 

Gallinas n 91,92 

Gila 76 

Grand 261,^,330 

Great  Bend 155 

Greene 447,401,452,461 

Guadalupe 10,22.118 

Hondo 100,110 

Laguna  Madre 98 

Lampasas ,       126 

Laramie 439,440,442,445,460,465 

Llano '• 11 

Little  Laramie. 439,441,442,445,454,463 


592  INDEX. 

Rivers,  uaiues,  and  reference  to — Continned. 

Loop 542,544,546,551 

Lower  Bio  Grande 5,70 

Marqais 10 

Middle  Conoho 21,53,130 

MisBiBsippi 92,118,466 

Missouri 66.181,183,381,446,530,544,545,546,566 

Monnment 275,286,289 

Mustang 21 

NUe 69 

Niobrara 212,541,542,543,546,547 

Nueces 8,9,10,11,118 

North  Conoho 21,53,127,130 

North  Platte 292, 308, 313, 314, 440, 465, 536, 537, 539, 540, 541, 542, 543. 545, 

556, 558, 560, 562, 563, 564 

North  Poudre 292 

North  Spring 96,100 

Palomas .--- - 76 

Pecos 7,8,10,11,22,24,34,35,36,47,54,55,5(5,57,66,69,7:3,76,77,83,96,103, 

104, 105, 107, 110, 112, 116, 117, 118, 119. 122, 132. 137, 142, 144 

Pinto 54 

Platte 276,291,343,344,345,352,355,361,306,297,440,444,445,449,450,460, 

469, 538, 541, 543, 544, 545, 546, 561 

Popo  Agie 459 

Poudre 379,387.391,393,405,455,456,457,468 

Puerco 83,86 

Red 72,76,98,106,107,118,181 

Red  Fork  of  the  Colorado 117 

Republican 181,211,292,547,555 

Rio  Grande 5,6,7,11,12,13,17,24,26,27,28,29,30,38,39,40,41,42,47.48,49, 

51.  52,.  53,  54, 5ii,  60, 62, 65, 66. 75, 76. 77, 78, 82. 84, 85, 86, 89, 90, 
96, 100, 103, 104, 115, 116, 118, 122, 142, 313, 314, 325, 359, 403, 404 

Rio  Las  Animas 85 

Rio  Pecos 100,403 

RioPolomas --.* 86 

Sabine 107 

Sabinal 118 

Saline 211 

San  Antonio 10,11,22,36,118 

San  Cruces 10 

Santa  Cruz 370 

San  Marcos 118 

SanPedro 22 

San  Saba 11,117,126 

Santa  F6 70,74,75,96 

Seven 100 

Smoky  Hill 181,211 

Snake 447 

Solomon 211 

South  Concho 53,127,128,130 

South  Platte 5, 292, 308, 313, 314, 402, 403, 404, 538, 539, 547, 551, 554, 5(>4, 565 

South  Spring  River 97,  lOO 

St.  Charles 368 

Sweetwater 445 

Tennessee  Fork,  Arkansas '-^^ 

Ten  Mile  Creek  or  Blue 201,262 

Thompson :^7 

Town ^55 

Trinity,  South  Fork  of 144 

Underground 22, 103, 108, 119, 124, 148, 15<> 

Vermejo 98,99 

Washita 12 

White 546,547 

Yellow  Fork 20 

Yellowstone 181,446 

Rocks,  mention  of 

Bed-rock 11, 14, 40, 43  45, 46, 163, 345, 359, 402, 403, 450, 465, 553, 560 

Bituminous ;. 114 

Bottom 85,36,55^ 
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Paga 
Books,  mention  of— Continued. 

Dikes  of 9 

Flint 136 

Formation 53 

Limestone — 110,127 

Pecos  County  in 112 

Trap  .............'.....•.................... 33 

Reservoir  "sites"  1' '  V.V.'/. ' '/. "/. '.  io'  iV,  13]  ih]  Vsj  19, 25]  bV,  42^  43,  iV,  48, 59',  65, 66, 71, 72, 

78, 81, 82,  83,  85, 89, 90, 91, 98, 102, 103,  111,  115, 122, 126, 127, 128, 129, 
131,  150,  151,  164,173,  190,  195,  196,  199,  202,203,207,208,210,271, 
277, 278, 288, 289, 290, 325, 326, 344, 345, 346, 353, 354, 369, 452, 454, 563 

Arkansas  Valley  in 292 

Capacity  of 19 

Clear  Lake .'. 286,287 

Cold  Creek,  at 

Cranes 

Estimates  of  cost  of 10 

Fort  Collins,  north  of 308 

Hayden 286,287 

Hondo,  on  the.. 100 

International 90 

King 309 

Leadville , 288 

Local 172 

Mountains  in 10,389 

Natural 70,71,78,91,96,152,206,267,309,344,554,561 

Old  Glacial  Period,  of  the 286 

Ralston  Creek,  on - 364 

Storage,  for 7,9,10,69,70,73,74.75,77,84,86,88,90,96, 

116, 120, 124, 129, 138, 184, 193, 197, 206, 213, 215, 256, 263, 264, 206, 268, 
272,  274, 275, 282, 306, 307, 328, 354, 355, 371, 378, 442, 445, 453, 457, 464 

Storm- water 355 

SagarLoaf 286,287 

Surface 194 

Tabulated  statement  of,  Colorado 318, 319, 320, 321 ,  322 

Tanks 23,103,149 

Earth 21,134,135,136 

San  Martin 142 

Storage 121,138,142 

Wooden 114 

Tennessee 286,287 

Texas  Salt  Company,  at  the  works  of 142 

Twin  Lake 287 

S. 

Seasons  and  aridity 43,45,60,68,70,108,117 

Average  precipitation  of  moisture,  of 131 

Clear  water,  Rio  Grande,  of 85 

Critical 96 

Crop 66 

Droughts.. 5,22,39,47, 

49, 52, 62,  84, 98,  100, 106,  107, 118, 120, 124, 135, 139, 146, 163, 170, 346 
Dry 12,15,53,62, 

131, 133, 135, 148, 155, 157, 192, 196, 262, 281, 291, 352, 364, 367, 406, 547 

Farming - z - 89 

Field 286 

Flood 32,39,52,155,164,264,265,267,380,387,463 

Growing 195,207 

Harvest 311,390 

Hijrh  water 15,75,269 

Inigation 43,75,99,100.264,273,294,295,306,309, 

310, 316,  317, 329, 344, 359, 380, 381. 383, 396, 409, 441, 445, 448, 466, 539 

Low  water 46,329,450 

Non-irrigating r 359 

Rainy 9,20,53,64,71,77,83,87.96,127,133,139 

Spring 55,63,66.71,77,79,105,122,130,151,454 

Storm 110,149,150 

Summer 130 

Tillage 275 

138  A  L— VOL  in 38 


SeMODS  nnd  aridity— Cont in ned. 

TorreDtial r^„    •       SO 

,    Wei 116,133 

WinWr 70,73,87,133 

Senators,  United  States,  special  mention  of— 

Jones,  J.  K.  (Arkansas) .- 145,168,163, 

164, 165. 168.  169,  170,  178.  192. 196.  203, 203.  204,  205, 261,  -263,  264, 
265,  266.  267,  268,  272,  275,  276,  277,  278,  281,  282,285,286,288,289, 
i90, 291,294.  295,  296.297.  303,  305,  307,  308,  309,  310.  SU,  313,316, 
317,  323,  324,  :128,  329,  330, 346,  348,  349,  351,  353,  354, 35«,  359,  360, 
361,  368,  369,  37t>,  381,  3^,  383,388,  391,  392,393,394,3SS,  ;a7,433, 
410, 411,  442, 443, 444. 447, 448, 449, 451, 453, 455, 458,  AGS,  469,  484, 485 

Plnmb,  P.  B.  (Kansas) 

. . .  151, 159, 160, 161,  162, 165, 167, 168, 170, 171, 172, 173, 174, 175, 176, 
177, 179,  180,  inl,  187.  Ii38, 189,  190. 191,  192,  193,  194,  195, 196, 197, 
198,199,200.201,202,203,204,205.206.207,208,209,210.311,914.215 

Beaean,  John  H.  (Tesas) - 5.10,11,13,18,19,20, 

27,30,31,  32,33,35,59,73,88,101,102,  108,110.112.113, 116, 117,1W 

Teller,  Henry  M.  (Colorado) 369.393,394,396,397,406 

Stewart,  William  M.  (Nevada)  .., 5,19,59. 

68, 101, 102, 108,  110.  112,  145, 147, 158, 261. 275. 285, 379, 363, 439,537 

Silk  culture 70,79 

Small  SirniH 61,99 

Buow-lall 39,62,66,77,99,  195,  289,  329,  381),  445,  454,457 

Defective  supply  of. 201 

Kansas,  in : 105 

Melting,  spring  in 71,77,96 

Heltiug,  Kocky  Mountaiua,  in 88 

Mountains,  in  173 

Mountain  (New  Mexico  and  western  Texas)  of. IIS 

Monntain-side,  on  the 105 

Staked  plain,  on ; ; 105 

Soils,  reference  to 16,18,42,43,51,65,68, 

78,96.  98,122.123.126.  127,132,  137.  164.172,180, 198. a06, 209,811, 
272, 273,  278,  282326. 327, 357,  363, 367, 368, 405. 406, 408, 536, 541, 563 

Adobe 290 

Alkaline 112 

Allnvial 53,57,80,82,95,132 

Aluminous  sfaale 276 

Analysis  of,  Pecos  Valley 56 

Black  sandy  loam 57.106.126.458 

Black  river-bottom 106 

Black  wasy i 140 

BluisL  clay 212 

Cbaracter  of,  Kansas  in 150 

Chocolate  loam .'..106.124.130,137,141,142 

Clay 53,99.112,124,130,1:14 

carboniferous  formation  of . 127 

jnint 119 

waterproof 124 

yellow 124 

Cultivation  of.', 51 

Eaat,  of  the 73 

Examination  of , 23. 

Fertile 120,154,160,171.132,203 

Gravel 53,112, 130,  I8:i,  396, 397   * 

Howard  County,  of 139 

Lake  bottoms,  on 116 

Light,  sandy  alluvium 39 

Limestone.....' 8,22,100,111,118,119,123,124,126,127.130 

Loam . . . . 459 

Loose  red . 8 

Mexican 43,46 


Productiveness  of 89,90,369,454 

Pecos  Valley,  of  the 56 

Quicksand 40.45,47,123,145,153,403,564 
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Page. 
Soils,  reference  to — Continued. 

Red  clay : 110,116,124,138,141 

Red  sand,  known  as  shinneries 106 

Red,  sandy 96,133,137 

Rich 65,152 

Sand 46, 53, 112, 114, 148, 168, 1 83, 184, 195, 384, 403, 406, 459, 554 

Sandy  loam 8,56,100,138,463 

Sandstone 53, 124,136, 138 

San  Luis  Valley,  condition  and  character  of 325 

Silica  and  lime,  contained  in 56 

Subsoil 124,126,200,367,395 

Surface 1:44 

Texas,  western  in 11 

Triassic  strata 213 

Uplands  or  table  lands^  on 106 

Virgin 69 

Volcanic  ash 79 

Water-bearing  sand 186 

Western  Kansas,  in 154,170 

Whitish  loam. - 56 

White  sand , 80,124 

Sorghum 55,56,119,131,132,134,135.136, 

138, 140, 141, 147, 158, 174, 177, 182, 196 
Springs: 

Antelope 142 

Apache 142 

Big >. 139,142,564 

CaballoMt 89 

Cherokee 126 

Clear  Water  Fork 11 

Colorado 279,286,288 

Comanche 119 

Flemming - 126 

Hubbard 126 

Lampasas 126 

Las  Vegas  Hot 91 

Live  Oak 8 

Lower  Pecos 7 

OssDenaio 89 

Reck 124 

Permanent,  of  great  volume 100 

Richland 127 

Rock : 451 

San  Felipe 36,52 

San  Saba,  Texas 126,127 

Soda 136 

Staked  Plains 119,130 

States,  references  to — 

Arkansas  .  ..       .       .........       .•••••  72 

California\V/J.'.'.'.V////////8Vl7,21,22V6lV70V96/l 

Chihuahua,  Mexico 84 

Colcrada 5. 7, 9, 13, 27, 32, 39, 47, 48, 49, 54,  tyd,  69, 71, 88.89, 9  >,  98, 104, 108, 

109, 110, 140, 141, 172, 174, 178, 179, 180,  184, 185, 186, 187, 200.206, 

208, 210, 212, 213, 261, 262, 264, 265, 270, 274,  275, 277, 278, 279, 281, 

283, 288, 308, 312, 323, 325, 341, 342, 343, 344, 345,  347, 348, 351. 355, 

♦  357, 362, 365, 367, 372, 383,  :384, 391, 395, 396, 402, 404,  440, 442, 445. 

447, 465, 468, 484, 530, 538, 539,  547, 552,  553,  561, 562,  563, 565, 566 

Dakota 178,187,546 

Illinois 159,352,449,453,455 

Indiana 167,173,199,455 

Iowa 112,446,449 

Kansas 79, 104, 105, 145, 146, 150, 151, 155, 157, 163, 165, 166,  176. 178, 181, 

184, 185, 191, 193, 194, 198, 206, 210, 212, 228, 261, 266,  274, 277. 28d, 
292, 308, 310, 345, 354, 355, 359, 362, 368,  :i86, 397, 446,  538,  547,  567 

Louisiana ; - 79,107 

Maine..... 178 

Massachusetts 39,170,305 

Michigan 352 

Minnesota 65 
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States,  references  to — Continued. 

Missouri 197 

Montana 26,280,281,397,455,459,466 

Nebraska 104,105,112,212,292,  362,386,396,397,445, 

460, 466, 469, 535, 536, 537,  538, 539, 540, 541, 544, 545, 
546,  547. 548,  549, 550, 551, 552, 553, 561,  562, 564, 566 

Nevada - .135,565 

New  York , 95,65 

Ohio - 165,199 

Oregon 135 

Pennsylvania ^ 355 

Texas 5, 7, 8, 9. 10, 11, 14, 15, 19, 20, 21, 24, 26, 29, 32, 34, 35, 38,  :59, 40, 

42, 46, 47,  49,  50,  51,  52,  53,  54, 55,  56,  57, 72, 73, 85, 88, 89, 
90,100,101,103,106,107,108,111,112,117,118,122,124,126,128, 
130, 132, 133, 134, 135, 136, 137, 138,139, 142, 148, 164,397, 530 

Washington ^. 135,281 

Wisconsin 350 

Stock-raising 96,112.115,120,122,128,135,138,461 

Cattle  ranges 52,64 

Horses,  raising , 120,132,461 

Sheep  raising 97,120,132,391 

Streams,  names  and  mention  of: 

Badger 366 

Beaver ' 179 

Bijou 291 

Bijo 366 

Brazos  (upper) U 

Cache  laPoudre 355, 362,  :^0. 301, 388 

Colfax  County,  in 70 

Double  MouuVain  Fork j 11 

List  of,ou  Texas  and  Pacific  Railroad 144 

Llano  ., .^^.  117 

Main 54 

Mora 92 

Mountain • 66 

Natural 402 

Natural,  in  portion  of  Texas 128 

Natural,  flow  of - -  102 

Nueces 8, 9 

Pecos  City,  at 8 

Perennijil  streams 53 

Plains  of  New  Mexico,  on 91 

Roswell,near « 96 

Running  water  of 119 

Salt  Fork  at,  charged  with  brine 11 

Santa  F^,  at  north  and  east  of  city 75 

Sapello 1 92 

Seepage,  from 405 

Shook'sRun 279 

Southern  Texas,  in 22 

Subterranean 131 

Tom  Green  County,  in ^ 116 

Underground    .* 108 

Upper  Rio  Grande,  along 92 

Vermejo 71 

•     White  Woman 179 

Wild  Horse 140 

Yellowstoue 455 

Surveys  for  irrigation,  etc 33,37,43,44,50,87,98 

Ancient  river-beds  worthy  of 103 

Arkausas  River,  about  Lamar,  Colo 176 

Concho  River,  headwaters  of  the 132 

ElCantilo 39 

Fountain  River 288 

Government 10,67,  83,84,187,326,327,354,358 

Land 39,40 

Land,  Government 355 

Marshall  Pass,  through 267 

Pecos,  of  the 37 
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Page 
Surveys  for  irrigations,  etc. — Continued. 

Platte  River,  on  tlie 563 

Preliminary 45,90 

Railroad 56,267 

Rio  Grande,  of  the 48,60,81 

Santa  F^  River,  for  storage  reservoirs 74 

United  States  geological 33,38,42,43,44,50,90,' 

122, 123, 214, 329, 307, 369, 539  , 
United  States  irrigation 44,111,362,550 

T. 

T/erritories  * 

Arizona 62,65,80,126,379,565 

Idaho 61,281,447,453,565,566 

Indian 12,245 

New  Mexico 5,7,9,13,15,19,21,22,24.27,28,29,30,32,33, 

39, 47, 48, 49. 55, 59,  eO,  62, 63, 65,  67,  69, 73, 74, 78, 80, 87, 88, 90, 91, 94, 
96,  97,  100,  101,  104,  105,  107, 108, 110,  111,  126, 136. 359, 397, 404, 555 

Utah 61,98,161,213,326,328,397,450,565,566 

Wyoming 351,43^,443,447,456,458, 

\  461 , 462, 465, 466, 468, 469, 508, 534, 538, 540, 541 ,  558, 560, 564, 565, 566 

Tobacco 83,136 

Topography,  in  connection  with  irrigation 137, 

140, 197, 270, 288, 344, 354, 540, 542, 546, 548, 554 

Colorado,  of 269 

Country,  of ' 21,149,194,205,232 

Mitchell  County,  of 140 

Nueces,  the 9 

Rio  Grande,  sources  of 7 

Subhumid  regions,  of 106 

Western  Texas,  of 10,35,115,135 

Treaty  of  Guadeloupe  Hidalgo 29,30 

Trees 49,95,121,138,139 

Ash 27 

Black  Jack ...\ 53 

Brush 53 

Cedar 97,107 

Chittim.., 106 

Cottonwood 95,106,109 

Elm 106,130 

Greasewood 100 

Hackberry 106 

Live  oak 106,130,133 

Mesquite 23,51,106,133,404 

Pecan ♦ 106 

Pine ^ 97,99 

Pinon - 97 

Post 106 

Red  oak 106 

Shin  oak 106 

Spruce 97 

Timber  growth 89,95,97,106,129,132,250,280,281,312,464 

Wild  China .' 106 

V. 
Valleys : 

Arkansas 145. 147, 148, 166, 173, 184, 187, 194, 265, 266, 270, 274, 288, 343, 354, 403 

Beaver 187 

Brazos .\.. 142 

Cache  laPoudre 296,402 

Cimarron 172,187 

Crooked  Creek 212 

ElCanutilo 39 

Grand 326 

Green 326 

Green  River 451 

Laramie 444,448 

Las  Cruces 6 

Lodge  Pole :  558 
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Valleys— Continued.  ; 

Mesa 65 

Mesilla 59,60,61,81,82,83.85,88,89,90.91,122,181      ; 

Mountain 128 

Pauls : IV  ' 

Pecos 56, 60,118, 132,  Ifi 

Platte 190, 292, 342, 362, 26b,  537    .^ 

Red  River ;....  98     " 

Republican 397 

Rio  Grande 5,6,11,12,28,38,52,66,72,75,78,79,80,81,82,85,88,328 

Salt  River 62 

San  Bernardino 366 

San  Juan 264 

San  Lu is 5, 6, 7, 296, 303, 304, 325, 326, 327, 328, 330, 340,  342,  359, 36:?,  366 

San  Martiuo 142 

SanMarcial 7 

Santa  F6  River 70 

South  Platte 403 

Village: 

Granite,  of 286 

Indian , 47,87 

Marfa,  of 53 

Vineyards 12,19,33,63,64,80,82,106,121,122,1:53,137 

Grape  of 8,21,28,55,57,63,64,66,68,79,80,^1,90,110, 

111,  120, 121, 122, 131, 132, 133, 134, 135, 1:^6, 137, 138, 139, 140, 141, 142 
Hops  of 107,241 

W 
Water  supply,  reference  to : 

Abundance  of 6,7,27,31,61,63,113,118,136,210,563 

Acre,  system  of 129 

Alkali - 11,119,273,564 

Ample,  of 44,141,165,459 

Amount  of,  required  for  ditches 295 

Amount  of,  thrown  out  by  wells 109 

Analysis  of,  Pecos  River 56 

Annual  rent  of 100 

Appropriator  of,  protection  to  the 55, 504, 505, 506 

Arkansas  River,  quantity  of 270, 273 

to  irrigate  with 149 

Arkansas  water  division,  Colorado 313, 315 

Artesian 108, 132, 14<M56, 1(^6, 168, 

171, 173, 174, 175, 177, 178, 180, 194, 196, 205, 212, 2 14, 255, 365, 550, 561 

Batavia,  supplied  with 365 

belt  of \ 56 

flow  at  Lamed , 213 

in  the  San  Luis  Valley :. 326 

Artificial  supply  of 171, 

181, 183, 191, 193, 194, 196, 197, 199, 201, 204, 205, 206, 207,  275,  537 

Average  flow  of 39 

Average,  line  of  the 124,125 

Brazos,  at  silt  in 142 

Capacity  of 316 

Carrizo  Pass,  at 142 

Catchment  areas 53 

Clear  and  fresh £9, 42 

Cloud-bursts 282,549 

Coleman,  at 117 

Colorado,  of 368 

Commi.ssioner ...'. 291, 343, 362 

Consumption  of,  for  crops 259 

Contract  for 303,301 

Control  of 44,  346,  :547,34a 

Courses 53,60,98,106,123,133,1.58,196 

Decreed,  amount, :523.:524 

Deep 181,366 

Demand  for 40 

Depth  required  to  sink  for 145 

Devastating  floods  of 92 

flow  of ^. 41 


/ 
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Water  supply — Continued. 

Disappears,  how  it * 62,206,291 

Distribution  of '.. 100,142,278,304,342,343,348,363 

Distribution  of,  in  valley  of  Rio  Grande 13, 67 

Districts  in  Colorado 313,314,348,451,507 

Diversions  of,  in  Colorado 62 

Diverted 50 

Divisions  in  Colorado, No.  1 296,313,315 

Drainage  of , 39,53,243,273,275,363.364,368,395,406 

area  of » 100,288 

basins  or  surface  lakes 113 

Crooked  Creek 236 

east  slopes  of  Capitan 100 

farm  on,  by  ditching  and  tiling 107 

Kansas  of,  natural 244 

North  Fork  of  the  Cimarron 237 

Republican  and  Smoky  Rivers 230 

Salt  Fork  of  the  Arkansas 239 

surface 241 

underground 113,118,123 

Division  No.  3,  Rio  Grande  (San  Luis  Valley) 313, 315 

Dry,  courses 122,404 

Duty  of 67,:?1, 

99, 131, 313, 314, 315, 316, 327, 342, 348, 367, 379, 382, 384, 385, 393, 405 

Economy  in 67,102,206,269,316,348,408,409,542 

Evaporation  of 39, 

44, 43,  a3, 91, 96, 203, 113, 124, 134, 150, 155, 180, 190, 202, 203, 211, . 
'  213. 271, 273, 275, 290,  «92, 309, 317, 352, 365, 386, 409, 554, 558, 561 

Water-course,  from  dry 105 

Measuring  of - 19,39,45 

Total 293,294 

Evaporating,  pans 45 

Experiments  for,  by  boring  wells 124 

FacUitiesof 277 

Falls,  during  summer 275 

Fall  of 365 

Famine,  a 47,96 

Fertilization  of  lands  by 49 

'•Fills"  built  to  retain 306,307 

Flood 37,46,47,48,64,69,99,100,111, 

131, 273, 325, 328, 346, 353, 362, 386, 409, 448, 460, 542, 553, 558, 559, 560 

annua]  in  Rio  Grande 42,72 

annual 39 

control  of 39 

height  of  Rio  Grande 88 

in  the  Mesilla  Valley  in  spring 82 

saving  of  early  season ^ 89 

time,  amount  of 8,29,31,33,60.344 

time  at  Pecos 36 

annual  period  of 41 

Flow  of 43, 47, 70, 71, 126, 128, 141, 148, 155, 160, 161, 176, 305, 346, 365, 366 

annua] 40,41,42,45,46,131,132,295 

Flowing  to  waste 60 

Pecos  City,  at 112 

Sandy  Mountain,  out  of 87 

Near  Gomez,  Tex 142 

Forms  of  Colorado  water  coutracts 300, 302, 3^30, 339 

Forests,  largely  to  conserve  the 279 

Freshet  of 53,208 

Gauging  station 43, 45 

Gauging  station  at  Denver 314 

Graves'  spill-box  for  measuring 304 

Head  of 72,97,114,130,140,142,180,281,447,409,551 

.  ^    Arkansas,  of 262 

Colorado,  of 118 

Rio  Grande,  of 62 

High 45.91,98,267,272,288 

Highland,  depressions  on * -. 199 

How  obtained 218,219 
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Water  supply — Continued. 

Ho^  water  runs  up-hill 220 

Iron '- 366 

Lack  of 30,49,86 

Late 394 

Lateral  system  of 99 

Leakage  of 131 

Liberal  supply  of HfJ 

Line 179 

Lipiestone,  found  resting  on / 138 

List  incorporations.  New  Mexico » : 94 

Location  and  distribution  of 486, 497 

Local  flood  of 317 

Local  spout 317 

Low  stage  of 39,62 

Marienfeld,  at 134 

Measurement  of 124,125,304,305,315,367,368 

by  boxes 3u4 

by  Weir  method 305,306 

Means  of  obtaining 32 

\  Means  of  restoring,  suggested 13 

Mechanical  power  in  elevating.... 404 

Mexican  system  of 5 

Miles  of  ways 57 

Mode  of  distributing 407 

Moisture  economy.. , 80,241,244 

Mountains 107,292 

Nat  urul  basins  for,  Grant  County 206 

Natural  flow  o^ 115,130,131,194,275,344 

Necessity  for 11, 24 

Obtained  by  irrigating  ditches 96 

Occupation  of 50 

Overflow  of 39,40,41,53,96,173,172,199,202,366,389,390 

aunual 39 

lands  by 19 

Owners  of 311 

Passes  into  canon 72 

Paso  Del  Norte,  insufficiency  of,  at 31 

Pecos,  of  the 100 

Percolation  of 119,268,276,363,365,366 

Pepetual,  right  in 340 

Pioneer  canal,  permanent  right  of 56 

Pipes  for  saving 77, 368 

Pipes  of  wood 99 

Plan  of  dispbsing  of 61 

Platte,  of  the 276 

Ponds  of,  Mitchell  County 114 

Power  of 17,27,29,31,41,42,46 

Precipitation  of 39,195,197,202,209 

Pressure  of 26 

Price  of 188,465 

Prior  right  to 48,328 

Prior  appropriation  of 56, 323 

Privileges  of 51 

Proximity  to 51 

Questions  of  supply '    49, 120 

Quantity  needed  for  irrigation 51,  Ifil,  122, 123, 128, 129, 150,349,359 

Railroad  on 222,223,224 

Rain 135 

Rentals  of 311 

Removed  by  pumping 53 

Reserve  of 41 

Rights 13,17,32,33,46,56,57,61,71,74,91,94,128.129,131,2^3, 

290, 303, 310, 311, 327, 329, 341, 348, 351, 352, 354, 356, 360, 361, 365, 392 

ancient 32 

form  of  agreement  for 297, 3*<0 

price  of 100 

Rio  Grande,  of 28,48,49 

Riparian  rights  in 40,69,126.127.142 

Riparian  laws ^ 47 

\ 
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Pace. 
Water  supply— Con  tinned. 

Running  wild  over  the  sod 98 

'       Salt 171 

Samples  of "^  45 

San  Saba,  of  the 127 

Saving  flood,  Rio  Grande,  of  the 90 

Search  for 123,124 

Scarcity  of 27,31,32 

Sedimentary  deposit  of 15, 19, 25, 39, 42, 43, 45, 52, 84, 85, 148, 202, 203, 272 

Seepage  of  .... 77, 103, 114, 119, 124, 148, 151, 201, 202, 203, 204, 269, 292, 307, 309, 314, 

317, 346, 359, 362, 363, 368, 381, 384, 386, 390, 395, 402, 406, 465, 551 

Service  of  1 - 56 

Shallow  pools  of 238 

Sheds 130,262,266,267,270,290,292,308,354,408,444 

Arkansas  and  Cimarron «• 238 

Platte,  of  the 343 

Smokv  Hill 194 

Sheet ' 183,185,194,202,217,270 

Shortage  of 393,394,404 

Sinks  into  sand 5,270 

Small  pools  of 45 

Snow 5 

Source  of,  supply 30, 32, 51 ,  77, 126, 180, 197, 199, 200, 207, 263, 269, 276 

re  issue  of 346 

Jornado  del  Muerto 89 

New  Mexico,  in 74 

Rio  Grande,  valley  of 88 

Spouts ^ 328 

Spring 5,100,554,562 

Springer  system  of '. 98 

Staked  Plains,  amount  needed  on 120 

Stations,  experimental,  suggested 23,223,224,373 

Dodge  City  and  Cauori  City,  between 223 

Texas  and  Pacific,  on 143, 144 

Agua  Zarca,  at 224 

Benson,  at 22^ 

Brooklyn,  in 234 

Caibo,  at 224 

Caddoa,.at - 223 

Calatasas,  at w.  224 

Car,  at - 403 

Carlin,  at 223 

Castle  Rock,  at 223 

Cimarron,  at 223 

Clear  Creek,  at 223 

Clelland,  at 223 

Clyde,  at 106 

Codman,  at 223 

Coolidge,  at 223 

Colorado  Springs,  at 223 

Crittenden,  at , 1 224 

Denver,  at.. 223 

Dodge  City,  at 223 

Dromo,  at 116 

Elgin,  at 224 

El  Paso,  at 39 

Fountain,  at 223 

Garfield,  at 208 

Granada,  at 223 

Hermosillo,  at 224 

Imuris,  at - 224 

Kendall,  at 233 

Kent,  at 142 

La  Junta,  at 223 

Lakin,  at.-- 223 

Lamar,  at /...  223 

Las  Animas,  at 223 

Llano,  at 224 

Lava,  at 224 

Magdalena,  at 224 
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Stations — Continned. 

Miami,  at l 223 

Nepesta,  at 22J 

No^ales,  at ^ 224 

Pan  Handle  City,  at 223 

Pesqiieira,  at 224 

Pierceville.  at 223 

Pinou,  at  '. 223 

Potter,  at 564 

Pring,  at 223 

Prowers,  at 223 

Pueblo,  at 223 

Rincon,  at 89 

SaltoD,  at 44 

San  Martine,  at 142 

Sedalia,  at 223 

Sherlock,  at 223 

Syracuse,  at 223 

Taylor,  at 223 

Upham,  at   224 

Statutory  inch,  sold  by 327 

Stealing  of 347,353 

Stock 349,351 

Storm 7,53,69,88,89,149,151,175,177,215,216,272,343, 

344, 355, 363, 539, 550, 554, 556,  559, 561, 562, 564 

Storm,  storage  of 150,170,318,352,362 

Strata  of 22,34,64, 121,  le5, 186,402,403 

Dacota  formation  in 212 

limestone  in 123 

sand  in 162 

sand  or  gravel  in , 124,185 

tertiary  grit  in 1 211,212 

%         white  gravel  in 110 

Storage, mention of..7, 8, 9, 15. 19, 39, 40, 41, 44, 57, 59, 60, 83, 84,85, 86, 96, 98,  111,  125, 

127, 133, 138, 139, 173, 194, 195, 202, 262, 274, 277, 279, 283, 

284, 290, 292, 294, 309, 328, 344, 386, 408, 442, 463, 466, 467 

Albany  County,  in... 464,465 

Capacity  for 41,45 

Dams  in 66 

Facilities  for,  Jornada  del  Muerto 82 

Flood  water,  of 82,152,153,155,175,209,316 

Natural 202 

Pecos,  on  the 34 

Ravines  in 146 

Reservoirs  in 380,301 

Sink-holes  or  sand  beds,  for 276 

Springs  in 210 

Subhnmid  region,  capacity  for 107 

Surplus  of 70,131 

Subterranean..... 81,186,209,228,397,402 

Supply  of 5, 7, 8, 22, 26, 36, 40, 49, 52, 53, 59, 67, 73, 90, 96, 98, 99, 103, 106, 

108, 112, 115, 116, 119, 121, 122, 124, 127, 133, 134, 135, 141, 147, 148, 

158, 162, 166, 167, 168, 170, 171, 172, 173, 174, 176, 182, 184, 185, 190, 

195, 202, 214, 215, 216, 217, 222, 223, 224, 245, 258, 261 ,  264, 266, 273, 

277, 289, 291, 292, 296, 310, 318, 325, 326, 328, 347, 349, 350, 359, 396, 

403, 404, 405,  440, 445, 456, 460, 462,  465, 483, 486, 559, 561, 563,  564 

Supply,  Arkansas  Valley  in 185 

daQiniin<[;  at 64 

description  of - 222 

El  Paso  at 83 

Govermnent  aid  for - 189 

gradually  increasing  supply 342 

how  to  increase 240,241 

increased  by  storage - 102 

Rio  Grande,  from 59,88 

Santa  Y6  River,  from 75 

source  of 35,143 

Sterling,  at 291 

Wells,  from 222 
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Surface 43,55,78,119,133,172,539,561 

Surplus  of 27,69,127,129,181,295,310,385,469.543,563 

Supply  of,  in  Arkansas 'River 202 

System  by  gravity 54 

System,  Western  Texas,  in 20 

Tanks 53,113 

Tenure  of  property  in ^ 297 

Tidal  flow  of 40,41,130 

Tub,  exhausted  in 98 

Unappropriated - i 128 

Unburdened  by  silt - 47 

Underflow,  the 119, 148, 149, 152, 183, 187, 208, 210, 398, 404, 465, 547, 558 

chief  domain  of 221 

Upper  Arkansas 255,256 

Under-ground  channels 107 

reservoir  of 403 

supply  of 107,119,122,186,190,228,229 

supply  from  sandstone  strata 229 

Underlying  bottom-lands 197 

Under  limestone  strata 118 

Use  of 55,324 

Use  of  interstate  streams 101,102 

Users  of 350 

Utilized  in  arroyosfor  power 100 

Utilized  for  irrigation  purposes - 126 

Utilizing  the  natural  supply 126,184 

Vast  power  of 47 

Velocity  of 274 

Vermejo,  system  of 98 

Vested  rights  in 19,47,84 

Volume  of 26,27,28,29,45,60,66,75,86,96, 

111,  138, 140, 141, 153, 174, 295, 359, 469, 546 

Pecos,  in  the 73 

Platte,  in  the 366 

Want  of 39,49 

Waste  of 6,7,27,28,41,69,75,77,82,83,86,91,124,126,129,131, 

175, 194, 200, 201, 261, 262, 264, 269, 275, 278, 288, 290, 291 ,  316, 
317, 345, 351, 363, 381, 383, 386,  407, 408,  450,  454, 463, 558, 561 

In  floods 90 

Ways 20,179,287 

Ways  of  getting.- 202 

Wells,  raised  by 34,138,149,142,176 

Works 22,34,75,126,141,186,210,465 

at  Atlanta,  Ga 53 

Croton,  New  York 25 

hydraulic 74 

Lone  Star  salt 141 

Wells : 

Artesian,  reference  to 10, 52, 53, 96, 97, 102, 135, 140, 162, 166, 167, 170, 173, 

176, 184, 193, 194, 196, 214, 329, 365, 366, 372, 373, 374, 465, 535 

Artesian  City,  at 165,175 

Coolidge,  at 174,197,212 

Colorado,  at 143 

flowing 56 

Fort  Worth,  at .'. 143 

GreatBend,  at 213 

Laramie  Plains,  in  the 449 

Pecos,  at 142,143 

Richfield,  at 212 

southwestern  Kansas,  in 250,251,252,253 

To>ah,  an  abandoned  artesian,  flowing 142 

VanHoni,  at 143 

Albert  Howard,  the • 397 

Aledo,  at 143 

Aleman  or  Martin's >*9 

Atchison,  Topeka,  and  Santa  F^  Railway,  on 226,227 

Barn-yard,  in 108 

Beeler,  at >. 223 
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Boring  for *. 21,23,134,135,141 

Boring,  proposed  experiments  in 124 

Breathing,  Eagle  Flat,  at 108 

Ciyde,at 143 

Colony  Fork,  at 143 

Colorado,  at 141,142 

Concho  County,  in , 131 

Crisley,  at S3 

Crooked  Creek,  on , 162 

Denver  Pacific  district,  in 1... ' 373 

Diagram  of  proposed * 126 

Dightou,  at 223 

Description  of  between  Wakeeney  and  Denver 222 

Dug 136 

Du^  or  bored  into  underground  water ^ 119 

Existing 122 

Flowing 366 

in  Hockley  County 113 

in  Meade  County 161 

at  Washburn 22 

Garden  City  wat«r- works,  at 185,186,217 

Glazier,  at  . 223 

Hale  County,  in - 113 

Hancock,  failing  about 47 

Haas  Farm,  on  the 126 

Hungary,  in 135 

Iowa,  in ^...  113 

Jim  Crow 23 

La  Junta '. 185 

Leon 119 

Lorraine,  at 143 

Marieofeld,  at 143 

Mallet  Ranch,  on 136 

Martin  County,  in. ..^ 136 

Meade  County,  in 213 

Merkle,  at.: 134,143 

Midland,  at 109 

Modoc,  at 223 

Mouohaus,  at .' 14i^,  143 

Mustang  Draw,  in 136 

North  of  Dryden,  on  Pecos 112 

Railwav,  at  Monahans 119 

Union  Pacific,  on 373,374.564 

Rock  Creek,  at 143 

Servia,  in - 135 

Size  and  capacity  of .- J21 

Shallow,  change  of  formation  in 112 

Slaughter,  C.  C.,  belonging  to 136 

Staked  Plain,  on - 110 

Steely,  B.  E.,  owned  by - - 168 

Stevens  County,  in 167 

Strawn,  at 143 

Sulphur  Draw,  on 136 

Surface,  a  few  of  the 119 

System  of .--. 20 

Van  Horu,  at -s. 142 

Weirs 19,41,98 

Winds : 

Blizzard 56 

Dry - 133 

Gulf - l(fi 

High 43 

Hot 152,154.164,178,211,213 

Local 105 

Northers 56,234 

Prevailing,  the 104 

South 234 

Wind-break 65 
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Windmills 21, 23, 107, 108, 112, 113, 114, 120, 121, 134, 141, 158, 166, 168, 169, 561 

At  Bird - 135 

At  Challenge 134,135,136 

At  Deeming 64 

At  Eclipse 136 

Grist,  a 27 

At  Halladay 134,135,136 

Iron   turbine,  with - 135,136 

Jos^  Caribars,  at - 31 

Juan  Gilas,  at ' 31 

Kjrkwood,  at 136 

Midland,  at 109,113 

Montovas,  at ^ •  31 

Star,  the 136 

Vacante  Provencios,  by 31 

Witnesses'  names : 

Allen,  G.  H 170,171,172,173 

Alford,  N.  C 379 

Allen,  Martin 240,241 

Amies,  F.   J 382 

Alexander,  W.  E 353,354 

Araeson,  J • .% 136 

Arnold,  Joseph 136 

Ashton,  William 372 

Bailey,  H.  L 568 

Bailey,  L.D 181,182,183^ 

Baker,  S 370,371 

Balwin,  Noyes 459,460 

Bartlett,  Robert 135 

Baher  Georoje 139 

Baxter,  O.  H.  V 269,270 

Bell,  George 136 

Bell,  D.J 206,207 

Bellamy,  Charles 439,440,441,442.443 

Bodtish,  Sumner  H 285, 2«6, 2^7,288,289 

Borden,  W.  C 51 

Booth,  Levi..: ,    345 

Bowman,  John  B 88,89,90,91 

Boyd,  David 391 

Boyle,  Arthur 68,69,70 

Brackett,  A.  G 54 

Brant,  R.  K 101,102 

Braul,  B.  K 54,57 

Brechemin,  Louis ^... 535,536 

■  Bristol,  Warren § 63,64,65,80 

i^riggs,  George  E 109 

Bronson,  Edgar  B 5,6.7,8,9,10,13,19,20,28 

Brown,  M.  C 448,449 

Brown,  Fred 206 

Brown,  C.  H 554,555,556 

Bryant,  Willis 193,194 

Burdick,  Chailes  W 449,450 

Burton,  J.  R 308,312 

Burritt,  Charles  H 450,457,458,534,535 

Byers,  W.  N : 283,284 

Campbell,  Joseph 136 

Carey,  Joseph  M 461,462 

Carpenter,  Louis  G 291,29r>,y96 

Catrou,  T.  B G"»,  60, 67,  tJ8, 70, 84 

Charaberlin,  H.  B _ 2?59 

Churches,  John 364,365 

Clark,  R.J ' 159,164 

Clark,  E.  J : 172,175 

Clark,  J.  Max :{85 

Cloud,  H.  H 110,111 

Cochrane,  A.  B 204,205 

Coffeen,  H.  A 455,456 

Conyers,  G.  W 1:8,159 

Crosby,  J.  F 26,27,28,29 
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Witnesses'  names— Continned. 

Crowley,  A.F 

KTOBX. 

Paeo. 
136 

Dninble,  E.  T 

..-115,116,117 

EarncBt.  C.  H 

Eatou,  Benjamin  U 

140 

3-J8,3r-9,390,391,405 

Escobar     stnor  J 

ft4 

GarSw,  C.  I  — -A 

24    ' 

""::...     810    1 

344   .   1 

326,337,328,339       1 

184, 185,  im,  187  1^,  189, 190, 191 

il4. 215, 216,  »17,2IB,  ai9,  2S6 

Goald.W.L 

i56 

Gur.J.C 197.198 

HBli,E.D 199,200 

Uare.UK , a44 

Hay,K»bert 210,211,212,213.214,329,230,231,332,233.234 

HeWt.Lndwig 35 

Helm,  Joe.  C 323.324 

HLclta,L.E 538,539,540,541,542,543,544,545,548,547,548,549,550,551 

Bills,  Victor  G .\ 261,203,264 

Hilton.  H.R 241,242,243,244 

Hubart,  Edward  F 91,92 

Hobaon,W  P 270,271,272,273 

Holbroolt,  Henry  R 264,265,266,207,268,269 

Holden.C.W 452,  4.->3,  454 

HoUingswortb,  Alfred ; 537,533 

Hopkins,  Mark 451,452 

Howell,  Robert  B.„ f  51-554 

Hoyt,JoliaW 454,455 

Hufflies,  Cyrna  L 379 

Hulcbin8on,W.  E 196,197 

Jackson,  A.  H 536 

James,  R.O 167, 1'iS,  169, 170 

Jarvis,  N.S 370 

Jobuston,  J.A 465 

Jones,  R.O 175 

Jones,  T.J 200,201,202,203,204 

Karl,  Joseph 135 

KauU,   August  V 567 

Kellog.Geo  W „ 95 

Kellog,E.H 97 

Kelly,  J.  H 165,166,167 

Kirkpatriok,  E.  W 132 

Eocbs,  Lonia — 135 

Konz,J.  B : 134 
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La  Grange,  B.  S -. 295,405-410 

Lacey,  F.  E 371 

Lauderdale,  J.  V 53 

Lester,  H.  K 198,199 

Llewellyn,  W.  H 58,59,60,61,02,63,64.65,66,67 

Livingston.  James  K 87 

Logan,  Thomas  H 24,25,26 

Lowry,    Austin  P 249,250 

Luce,  J.  E  ,. J 139 

Magoffin,  Joseph 32,33 

Malrany,  A.  D 379 

Maltby,  W.   J 140 

Mankart,  Charles 222 

Marshall,  W.  S 112,113,114 

Matzee,  George , 135 

Maxwell,  J.  P 312,313,314,315,316,317,318,319,320,321,322 

McCaw,  Walter  D 372 

McCune,  A.  J 377,378 

McCuuniff,  Thomas 372 

Mcintosh,  J.  J 557,558,559 

Mead,  Elwood 44:^447,483,486,502,508 

Manges,  Theodore ..559,560,561 

Mills,  Anson 6,9,13,19,24,25,29,38,39,42,44,52,53 

MoUer,  L.  N 131,135 

Mohler,  M 229 

Moon,  A.T 191,192 

Morgan,  George  H 54 

Morton,  Charles •. 54 

Nettleton,  Edwin  S 362,363 

Newsom,  JohnQ.A 170,180,181 

Nichols,  J.  Clayton 379 

Olmsted,  J.  A 536 

Otero,  M.  S 86,87 

Pagendarm,  John 136 

Parsons,  George  H 281,282 

Patten,  H.  B 535 

Poland,  J.  S 567 

Powell,  J.  L 245,246,247 

Phillips,  J.  A 561,562 

Pratt,  Charles  E 117,118 

Prince,  1.  Bradford 92 

Provencio,  E 30,31 

Quebedeanx.  W.  A 136 

Quinton,  William 536 

Randall,  E.M 53 

Rawlins,  A 135 

Ritch,  WilliamG 77,78 

Robertson,  J.  B 134 

Roesler,  F.  E 21,22,23,102,108,118,124,126,128,134 

Robson,  James 562, 563 

Roof,  Stephen 209 

Rogers,  Piatt 355,356,357,358,359,360,361 

Routt,  John  L 383 

Rurobough,  D.  J 51 

Rynerson,  W.  L 84 

Sartoris,  Lionel 463 

Schermerborn,  A.  D '. 564,565 

Schmitz,  N.  S 134,137 

Seymour,  G.  H 135 

Sheldon,  A.  Z 275.278 

Shelton,F.  M 247,248,249 

Shrophire,  R.  W 378 

SiMIow,  John  W 157 

Sloan,  William  B 76.77 

Sloan,  J.  M 173,174,175 

Smith,  James 136 

Smith,  Francis  M 556 

Smith,  H.  D.W 142 
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Witneseee'  names — Coirtinned. 

I     So'mmers,  Frederick • 135 

Sonthworth,RoyalA 351,352 

Springer  Frank 70,71,72,73 

Stanger,    J.  IS .341,342,343 

Stanton,  IrvingW 273,274 

Steffee,  John   G 250.251,252,253,254,255,256 

St.  John,   O 234,235,236,237,238,239 

Steele,  C.   W 378 

Steernwitz,    W.  H 10,11,12 

Stone,  E.   W 567,568 

Stover,  K.   8  - 80,84 

Stnbbs,  A.   W 176, 177,-178, 179' 

Sulton,  M.   W 152 

Swink,  Geo.-  M 138 

Symington,  John t 96 

Tavlor,  Edward  D w 145,146 

To'wle,   Geo.  F 53 

Trimble,   L.  S 87 

Tweedy,  Joseph , 130 

Tweeddale,  C.   E 256,257,258,259,260 

Ulrich.  J.   C 306,307,308 

VanDiett,P.   H 365,366 

Vaughan,  J.   L 133 

Walker,  C.   A 563,564 

Warren,  Francis  E 466,467,468,469,470 

Warwick,  O.  B , 371 

West,  George  H 228,395,396,397,398,404 

Wheeler,  Bvron  S 346 

White  E.  N 85 

Wilcox,  E.  T 369,370 

Williams,  B.  F 108,109 

Wilson,  J.  A 194,195,196 

Woodcock,  Abden 565,567 

Woodward,   Alfred  A 244 

Wright,   R.  M    154,155,156,157 

Wyoming  loral  reports  by — 

Brown,  E.  D 517 

Chaplin,  Ed  B 526,527 

Clark,  Donald ^  521 

Darbin,  John 515,  516 

Fisher,  John  A 509 

Gilchrist,  Andrew 508.509 

Gordon,  John  H 516,517 

Haines  Bros 525, 526 

Herrick,  T.  M 512 

Holden,  C.  W 523 

Johnston,  Lizzie  D  .520,  .521 

La  Grange,  Caleb  M.. 512,513 

Lathan,  Emma  M  518,519 

Lowe,  Benjamin  F 510,  511 

McLaughlin,  John - 520 

Mca    ughlin,  A.  M 518 

Moeler,  Gustavo  K.  A 515 

Mull,  N.  P 521,522 

Obrieii,  John  O.  D 511,512 

Pollar.l,  Charles  A 527-531 

Rock,  J.V 525 

Rutledge,  T.  M 519 

Sartoiis,  Leoiiel 513,514 

Smith,  K(l  w 111  C 52S,  524 

Smith,  John  K   .^ 514,  515 

Sutherland,  A.  L 524,  525 

Trabing,  Augustus 522,  .523 

Voorhees,  Luke 510 
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